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GEOM len, 
S E AM A TIN > 


OR THE 
Are of N avigation * by 


GEOMETRY. 


CHAP. I. 


| Comtainin ome Geometrical Propeſeiens, which 
« 2 be of frequent uſe. The 5, 


PROPOSITION k. Propolition 


"ew ed „ Perpendicnlar line at: the end of l 


'Perpendicularline , is a line that ſtands Y 
directly upright from another line. As — : 
in the figure, the line B C is a perpendi- line is. 
aur line, to the line A B. Now in the 
Figure there are two wayes' of raifing 
n, the one on the right · ide, and the o- 
| 28 ther on the left. 
Firſt, Let the line A B be given: and 
it is required to erect the line B C perpendicular to it, at the 
end of the line in the point B. 
Io perform this: firſt, ſet one foot of your: Compaſſes in Ho to rite 
rhe e opening the other to * diſtance(you — perpendicu- 
draw br. 


| 


—— ** 


Another ways 


The ſecond 


— is meant 
1 
— 


Propoſition. 


. Seeed — 


mark at E, and with 
the other draw the 
arch HF , then re- 
move doe der of 


Compaſſes to 
| n wich the o- 
ther draw the arch 
G1: Ne hy your 


the tos laſt arches a , and the e point B, pad Ira the fins 
CIB. 3 

The fecond way page the. demonſtrated onthe 
left ſide of the figare? . AB be given as. before, 
and it required e ccd de ie. AD perpendicular 
the point A. 
7 — perform this, 75 N ogg pfyou your Canpages 

ent at are, as; t 

foat to the point A; and draw the arch aN 
rulerto the center of this arch L, andthe place were it eroſ- 


ſeth the line A B, hielt is at N, and draw the line ML. N, 


ee ae A Ndinche lay- 
ane point 6, dear th 
A Per r ra 
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Pascu r ron 2. 
To drev one fine el to another line, at 
owns Fr OTE ow 


Line is ſaid to be parallel to has 
qually diſtaux from i nt every parc thereof, Thus when 
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che ine p S. 
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the wa ee 


N= 
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al — he 
in A, — aadyrwap rrS- ig nc 
C es at the ſame diſtance 2 e and 
— your ruler on 
mild gene \ theſerwourches ii draw che ſine P'S, which - 
A5, and ſothe propoſition js performed. 


rende ITION 3, 
e 5 ware. 4 Geometricall Square. 


Ave | ite. is 4 ſquare whoſe foure ſides are all 
of one ip the lame ſeagrh. Now in the firſt figure, let 
the line A B be the fide of ſuch a 


ted to make 80 of that length and breach 
Firſt, 1 the AB according to the 

5 55 * e petp« lar line A D at one end there- 
ſhewed re 1 ag ſetting one foot of your com- 
paſſes i in the corndr A, oþeh 0 other to B, and one 
BY Mili in A, with the other croſle the perpendicular A D 
: then 99.20 ene at the ſame diſtance, ſet 
beet draw a ſhort arch at C, then 
| e at D, and _ — croſſe the 
arch wn in int C: now if vou draw lines through 
theſe marks. 2 19 from D to C, and from C to B, fo 
you * make the Geometricall Square AB CD as was re- 
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If you will try your work whether you have made it true How to uy a 


The third 


Propoſition. 


are, and it is requi- 


How ro make 


2 5quare. 


or no, then ſet one foot of your compaſſes in A, and open the *. 


other to the corner at C. then with that diſtance, ſet one foot 


in B, and turn the other to the corner at D, if both theſe op- 
poſite cotners have the ſame diſtance, the Square is truly 


B 2 


made, otherwiſe not. = 
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Geometricall Propoſitions, 


A long Square 


The fourth. 
Propoſition. 


The [econd 
figure. 


If yon would make a long ſquare, as the ſquare Ap SB, 
firſt, you may draw the line P S parallel to A B, and accòrding 
to the — of the ſide of your ſquare, then erect the per- 
pendicular either at A or B, and draw the oppoſite ſide, pa- 
rallel thereunto, accordi as the | th o your ſquare re- 
quires :. and you may try the truth of this ſquare, al by the 
oppoſite corners as before. | 


.., PROPOSITION. 4. 
To raiſe a perpendicular in the midſt of a line. 
N this ſecondfigure, let A B be the line given; and it is re- 
— to raiſe a perpendicular in the point C. 
Firſt, ſet one foot of your compaſſes in the point C, and 
8 open the other to any diſtance 
& at pleaſure, and marke the gi- 
i þ 47 D ven line therewith on both 
þ . fides from C, at the points A 
$506 and B, then ſetting one foot 
of your compaſſes in the point 
A,open the other to any di- 
- Rance you pleaſe beyond C, 
and draw a little arch above- 
the line at F. Then with the 
ſame diſtance, ſet one foot in 
B, and with the other croſſe, 
thearch F with the arch D. 
Laſtly, lay your ruler to this 
croſſe, and the point C, and draw the line G C, which is 
perpendicular to the line A B, in the point C as was required: 


Geometrical Propoſitions, 


PROPOSITION 5. 


Fe 4 peint alift, to let fall a perpendicular upon 4 line 


given. 


Et G be the point aloft, from whence it is required to let 
Lau a perpendicular upon the line A Bin the ſecond fi- 
gure 


Firſt, ſet one foot of your compaſles. in the point given, 
which is G, and open your compaſſes ſo wide that you may 


— 


. 


— — — 


Tie fifth 


Propoſition. 


draw the arch A H B, which may cut the line A B in the | 


points A and B, and the farther theſe two points are aſunder 
ſo much the better, then keeping your compaſſes at this di. 
Nance; ſer one foot in A, and with the other draw the arch E, 
then remove one foot to B, andcroffe the laſt arch at E, laſt- 
ly, laying your ruler to the point G, and this croſſe at E, draw 
che line G C E, ſo you have performed the propoſition. 


PROPOSITION 6. 
To dam a line ſquire wiſe to another line. 


N the ſecond figure let A B be the line given, and it is re- 
1 quired to draw the line G E ſquire wiſe to it, ſo that it may 

croſle it at right angles. 

Firſt, open your compaſſes at pleaſure, and ſetting one foot 
in the line at B, with the other make two-ſhort arches , one a- 


bove the line at P, and the other below the line at E. Then. 


with the ſame diſtance, ſet one foot in A, and with the other 
croſſe the two former arches at D and E. Laſtly, laying your 
ruler by theſe two croſſes D and E, draw the line G E, which 
will eroſſe the line A B at right angles as was required... 


PROPOSITION 7. 
To divide a line given into two equall parts. 


N the ſecond figure let A B be the line given, to be divided 

into two equal parts. | 
Firſt, ſet one foot of your rm at the one end bf 
3 | the 


The ſixth 


Propoſition. 


*  Theſevemh 
Propoſition. 


4 


—— 


Geomeiricall Propoſitions. 


| The eigheh 
Propolition. 


The third 
Figure. 


the line at A, and open the other to any diſtance above half 
the line, & therewith draw two little arches one above the line 


at F, and theother below the line at E, then remove your 
Compaſles to B the other end of the line, and croſſe the two 
former arches at Fand E, then lay your ruler to theſe two croſ- 
ſes F and E, and draw the line GC E,which will divide the line 
AB in two equal parts in the point C, ſo that A C is the one 
halfe, and C B the other | 


PH POSs rio 8 
To raiſe a Perpendicular at the end of a line another may. 


| Þ> this figure, let the line given be A B, and it is required 
to raiſe. a perpendicular at the end thereof at B. ** 
| | _ Firſt, divide the 
=. whole line, or a part 
thereof into five equal 
parts, of any quantity 
you pleaſe ,-as you ſee 
from B wa, —5 ſet- 
one foot in B, o 
por other to hreb 
of thoſe parts, and 
with that diſtance kee- 
MF bing ve foot ſtill in 
3 5 B, With che other 
make a little arch at E, then open your Compaſſes to five of 
thoſe parts, and ſetting one foot in the fourth of thoſe parts 
at D, with the other croſſe the former arch at E, then lay 
your ruler to this croſs at E, and the point B, and draw the line 
EB, which will be perpendicular to the line A B, as was 
required. 
Here 


may note that if the three ſides of a Triangle be 


made of theſe three numbers 3 4 5, or any other numbers 
that are proportionable thereunto , as 6 8 10, 9 12 15, 
12 16 29, 30 40 30, it will have one ri K- 
de oppoſite 


tothe greateſt ide, a in the Trisngle D BE, rhe 


Geometrical Propoſitions. 


| fide EBis 3, the ſide B D is 4, andtheſideDE is 5, and 
the angle at B is a right angle. 


PROPOSITION 9. 
To makg one angle equal, or like to other. 


Nangle is the joyning or croſſing of two lines: if the 

A wo lines croſſe one another, or joyn one to another 
perpendicularly, then they are ſaid to make a right an- 
gle, or angles: if two lines meet or croſſe one er any 
other way, they are ſaid to make an oblique angle or angles. 

Thus in the third figure, the lines D Band E B meeting in 
the point B, make a right augle. And in the ſecond figure, 
the lines A B and G E, croffing one another in the point C. 
make four right angles, or quadrants. But in the third figure, 
the lines E D and B D, meeting in the point D, are ſaid to 
make an oblique angle. Now theſe oblique angles, if they 
be leſſe then a right angle, they are called acute or ſharpe an- 
gles : if they be more then a right angle, they are called ob- 
tuſe or blunt angles. 

Now for example of the propoſition, let the angle ED B 
be the appointed angle, and it is required to make the angle 
DB C like unto it. 

Inthis example, becauſe the line DB is limited, and is 
common to both the angles, you ſhall need onely to ſet one 
foot of your compaſſes in B, and open the other to the nee- 
reſt diſtance of the line D E, which you may do by drawing 
the little arch which toucheth the line between; and 4: then 


remove your compaſſes to D, and draw the like arch at C, 


then lay your Ruler to the point B, and the very edge of this 


arch C, and draw the line B C, ſo ſhall the two angles be of 
one quantity or wideneſſe, as was deſired. 
In other caſes this way will not ſerve, but this is ſufficient 


for the preſent purpoſe, and I ſhall ſhew you other wayes to 
perform that in the next Chapter. 


PRO» 


T he ninth 
Propoſition. 


What an an- 
gle is, with the 
generall kinds 


of angl. s, 


E 
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—— 


The tenth PROPOSITION 10. 
Propoſition To divide a line into any number of equal parts. 


= the third figure, let the line B D be given, to be divided 
inte four equall parts. 

Firſt, from the end D, draw a line as D E, making an 
angle with the line D B at pleaſure, then from. the other end 
of the line B make the angle D B C equallto the former an- 

\ gle , as was ſhewed in the laſt Propoſition. Then from the 
point D ſer off with your compaſſes, ſuch a number of any e- 
qual parts, as lacks one of the number defired,which in this ex- 
ample, therefore muſt be 3, ſer off therefore on the line DE 
three equall parts 1, 2, and 2 ; then you muſt with the ſame 
diſtance of your compaſſes ſet off 1, 2, and 3, from the point 
B, on the line B C, then draw croſſe lines from the laft num-- 

ber inthe one line, to the firſt in the other; that is from 3 to 
I, from 2 to 2, &c. and theſe lines will divide the line B D into 


| four equall parts as was deſired. 

| The eleventh PROPOSITION ITT. 

| Propoſition To bring any three poimts, not lying in a ſtraight line, into @ 
Carele. 


N this figure, let A B C be the three points given, and it is 
required to draw a circle through them all. 

Set one foot of your com 
paſſes in the middle point at 
B, and open your compaſles 
to any diſtance you pleaſe, ſo 

it be above half the diſtance, 
between B, and either of che 
other marks (yea, it is no 
matter if need be, though it 
reach almoſt to, or quite be- 
yond the neereſt of the other 
marks) and draw the arch 
DE FG, 


Tur fourth 
| figure. 
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DE F G, then keeping your compaſſes at this diſtance, ſer 
one foot in A, and with the other drgw the arch G F, which 
croſſeth the former arch at G and F, chen ſet one foot of your 
compaſſes in the third point C, and with the other draw the 
arch E D, which croſſeth the firſt arch at E and D, then 
laying your ruler to the interſections of theſe arches; draw 
the lines G F H and DE H, which will croſſe dne ano- 
ther in the point H, this croſſe at H; is the center of the 

ircle; therefore ſetting one foot ef your compaſſe in this 
croſſe at H, open the other to any of the three points A B or 
| C, anddraw the circle ; which if you have done well, will 
paſſe through all the three points AB Cas was required. 


ad „ 
* ** 


CHAP. II. 
Shewing hom to divide 4 Circle ſeveral. wayes 
which. will be needful for mam things. 


He firſt uſuall diviſion of a Circle; is into 24 
equall parts, according to the 24 houres of a na- 
turall day; which is thus to be performed. 
Firſt, draw a line at pleaſure, and croſſe it in 
the midſt with another line atrightanples, then 
in the croſſing of theſe two lines, ſet one foot.of your com- 
paſſes, and open the other to what diſtance you ꝑpſeaſe, and 
therewith draw the circle, which by the croſſe lines of Eaſt 
and Weſt, North and South in the figure, is divided into 4 
eqdall parts or quadrants, each of them containing 6 houres 
apiece: ſet VI and VI, XII and XII toſcheſe 4 parts 
as in the figure; then keeping your compaſles at the ſame 
diſtance where with you drew the circle, ſet one foot in 
the croſſing of the line and the circle, at VI on the one 
ſide, and with the other make two marks in the circle, one 
above and the other below, ſo ſhall you mark out the houres 
of II and X: then removing your compaſſes to the VI 
on the other ſide, mark out the houres of II and X on that 
ſide: Again, keeping the e ſtill at the ſame — 
| ed 
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ET. 


To divide a 
Circle inco 24 
equall parts. 
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PRoeoSITION 10. 
To divide a line imo any number of equal parts. 


= the third figure, let the line BD be given, to be divided 
inte four equall parts. 

Firſt, from the end D, draw a line as D E, making an 
angle with the line D B at pleaſure, then from the other end 
of the line B make the angle D B C equall to the former an- 
gle, as was ſhewed in the laſt Propoſition. Then from the 
point D ſet off wich your compaſſes, ſuch a number of any e- 
qual parts, as lacks one of the number deſired, which in this ex- 
ample, therefore muſt be 3, ſet off therefore on the line D E 
three equall parts 1, 2, and: ; then you muſt with the ſame 
diſtance of your compaſſes ſet off 1, 2, and 3, from the point 
B, onthe line B C, then draw croſle lines from the laft num-- 
ber inthe one line, to the firſt in the other, that is from 3 to 
1, from 2 to 2, &c. and theſe lines will divide the line B D into 
four equall parts as was deſired. 


PRoPOSITION 11. 


To bring any three points, not Hing in a ſtraight line, into 4 
Cirele. | | 


* this figure, let A B C be the three points given, and it is 
required to draw a circle through them all. 

Set one foot of your com 
paſſes in the middle point at 
B, and open your compaſſes 
to any diſtance you pleaſe, ſo 

it be above half the diſtance, 
between B, and either of che 
other marks (yea, it is no 
matter if need be, though it 
reach almoſt to, or quite be- 
yond the neereſt of the other 
marks) and draw the arch 
DE FG, 


— 


2 Compuſſe 


e eee 


* Page - 
+ 
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DE F G, then keeping your compaſſes at this diſtance, ſex 
one foot in A, and with the other drgw the arch G F, which 
croſſeth the former arch at G and 5. Wen ſet one foot of your 
compaſſes in the third point C, and wich the other draw the 
arch E D, which croſſeth the firſt arch at E and D, then 
laying your ruler to the interſections of theſe arches; draw 

the lines G F H and DE H, which will croffe dne ano- 
ther in the point H, this croſſe at H; is the center of the 
Circle; therefore ſetting one foot of your compaſſe in this 
croſſe at H, open the other to any of the three poitits A B or 
C, and draw the circle; which if you have done well, will 
paſſe through all the three points A B Cas was required. 
CHAP. II. 
Shewing how to divide 4 Cirele ſeveral. wayes 
which. will. be needful for many things. 
He firſt uſuall diviſion of a/Circle; is into 24 
equall parts, according to the 24 houres of a na- 
turall day; which is thus to be performed. 
Firſt, draw a line at pleaſure, andcroſſe-it. in 
the midſt with another line at rIghC ARIES, then 
in the croſſing of theſe two lines, ſet one foot.of your com- 
paſſes, and open the other to what diſtance you pſeaſe, and 
therewith draw the circle, which by the croſſe lines of Eaſt 
and Weſt, North and South in the figure, is divided into 4 
Il parts or quadrants, each of them containing 6 houres 
apiece: ſet VI and VI, XII and XII to\ſtheſe 4 parts 
as jn the figure; then keeping your compaſles at the ſame 
diſtance here with you drew the circle, ſet one foot in 
the croſſing of the line and the circle, at VI on the one 
ſide, and with the other make two marks in the circle, one 
above and the other below, ſo ſnall you mark out the houres 
of II and X: then removing your compaſſes to the VI 
on the other ſide, mark out the houres of II and X on that 
ſide: Again, keeping the e ſtill at the ſame — 
x ec 


* 


. 


To divide a 
Circle into 24 
equall parts. 
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ſet the one foot in the croſſing of the line and circle at the 
upper XII, and with the other you ſhall mark out the hours 
of V I11 and IIII in the upper half of the circle, then re- 
move. your: compaſles to the lower XII, and ſo mark out 
the hours HMI IL and; 1114, i che lower part of the cir- 
cle: thus the cirtle will be divided into 1 2 equall parts, and e- 
very one of theſe wil contain two hours apiece, and now it wil 
be eaſie for you to divide each of theſe parts into two, ſo you 
will have the 24 hours; laſtly, you may divide each hour into 
four equall parts which will be quarters of hours, and ſo you 
may number them, and draw them out as in the figure. :-:. .- 

Secondly, another uſuall and neceſſary diviſion of a circle 
is to divide a circle into 360 equall parts. For in all queſtion 
of Aſtronomy, and in the calculation of all triangles, theſe 
parts are the meaſure of the angles, ſo that every arch in this 
reſpect is ſuppoſed to be divided into 360 equall parts, which 
are called degrees, and each degree is ſuppoſed to be divided 
into co leſſer parts called minutes. To divide a circle after 
this manner, the ready way is thus. | 

Firſt, draw a line at pleaſure , and croſſe it at right angles 
with another line, and draw a circle as before, then keeping 
your compaſſes at this diſtance, divide the circle from the four 
quarters into 12 equall parts as before, then cloſing your com- 
paſſes divide each of theſe 12 parts into 3, ſo you ſhall have in 


all 36 parts, then you may eaſily with your pen divide each of 


theſe parts into 10 little parts, each of which ſtands for a de- 
gree, and ſo you may number them as in the middle circle of 
the figure. Toy 

A third uſuall diviſion of a circle is into 22 equall parts ac- 
cording to the number of the points of the compaſſe, which 
may be thus performed. 

Firſt, draw the line of Eaſt and Weſt, and croſſe it at right 
anples with the line of North and South, and draw the circle 
— „then keeping your compaſſes at that diſtance , ſet 
one foot where the line of Eaſt doth croſſe the circle, and 
with thej other draw two little arches one above at B, 
and the other below at D : then. with the ſame diſtance 


of your compaſſes ſet one foot where the line of weſt doth 
C 2 croſſe 


To divide a 
circle into 360 
degrees. 


To divide a 
Circle into 33 
Parts. 
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: of the Compaſſe. ; It 


ſet the one foot in the croſſing of the line and circle at the 
upper XII, and with the other you ſhall mark out the hours 
of VIII nd IIII in the upper half of the circle, then re- 
move your: ompaſſes to the lower X II, and fo mark out 
the hours MHM IL and 1114, in che lower patt of the ci 
cle: thus the cirtle will be divided into 1 2 equall parts, and e- 
very one of theſe wil contain two hours apiece, and now it wil 
be eaſie for you to divide each of theſe parts into two, ſo you 
will have the 24 hours; laſtly, you may divide each hour into 
four equall parts which will be quarters of hours, and ſo you 
may number them, and draw them out as in the figure. 
Secondly, another uſuall and neceſſary diviſion of a circle To divide a 
is to divide a circle into 360 equall parts. For in all queſtion circle into 36 
of Aſtronomy, and in the calculation of all triangles, theſe Bree. 
parts are the meaſure of the angles, ſo that every arch ig this 
reſpect is ſuppoſed to be divided into 260 equall parts, which 
are called degrees, and each degree is ſuppoſed to be divided 
into co leſſer parts called minutes. To divide a circle after 
this manner, the ready way is thus. 
Firſt, draw a line at pleaſure , and croſſe it at right angles 
with another line, and draw a circle as before, then keeping 
your compaſſes at this diſtance, divide the circle from the four 
quarters into 12 equall parts as before, then cloſing your com- 
paſſes divide each of theſe 12 parts into 3, ſo you ſhall have in 
all 36 parts, then you may eaſily with your pen divide each of 
theſe parts into 10 little parts, each of which ſtands for a de- 
gree, and ſo you may number them as in the middle circle of 
the figure. 10 wo 1 2 | | : 

A third uſuall diviſion of a circle is into 22 equall parts ac- x,, di 
cording tothe number of the points of the compaſſe, which — — — 
may be thus performed. parts. 

Firſt, draw the line of Eaſt and Weſt, and eroſſe it at right 
angles with the line of North and South, and draw the circle - 
as before, then keeping your compaſſes at that diſtance , ſet | 
one foot where the line of Eaſt doth croſſe the circle, and 
with the; other draw two little arches one above at B, 
and the other below at D : then with the ſame diſtance 
of your compaſſes ſet one foot where the line of weſt doth 

C 2 croſſe 


— 


_— 
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The names of 
the 32 points 
| of the Con- 

| Paſic. 


To make an 
angle of any 
quantity. 


croſſe the circle, and draw two little arches like the forniet 
at A and C: chen with the ſame diſtance of your com paſſes, 
ſet one foot where the line of North doth croſs the circle and 
with the other, croſſe the two upper atches at & and B © then 
ſet one foot where the line of Souihj doth croſſe the circle, 
and wick the other croſſe the two lower art fes at C and P 
then laying your rulercroſſe-wayes to theſe croſſes, draw the 
lines AD and B C: ſo the circle ſhall be divided into eight 
equall parts; thencloſing your compaſſes, you may eaſily di- 
vide each of theſe 8 parts into 4, (for having divided one of 
them they will all fall out alike) and fo you ſhall have the 
32 rumbes or points of the compaſſe, which you may ſubdi- 
vide if you pleaſe into halues and quarters, and draw the lines, 
and by three or four letters expreſſe their names as in the fi- 
gure, which ſignifie as followeth. | | 


South © 


North | 

. North by Weſt . | South by Eaſt 
North- North-weſt South-South-eaft 
North-weſt by North Somth-eaſt by South 
North-weft © * © South-eaſt - | | 
North-weſt by Weſt South eaſt by Eaſt 
Weft- North weſt Eaſt- Saut h-eaſt SJ 
Weſt by North + Eaſt by South 
Weſt Eaſt s 
weſt by Seuth Eaſt.by- North | 
Weſt-Soutb-weſt Eaſt-North-eaſt © © + 
South-weſt by weſt | North-eaſt by Eat 
South-weſt | Nabe +50 501 -- 
South-weſt by South North-eaft by North 
South-South-weſt | North- North-eaft 
South by weſt | North by Eaſt 


Having thus divided a circle into theſe three a of parts, 


it will be very uſefull to you in 


circle, quadrant, or arch, and by 
draw any angle of what quantity you pleaſe. 


the dividing of any. other 
this circle you may eaſily 


For 


A, and with che. other 


which you may have upon a ſtraight line on your ruler, which 


of ile Compaſſe. 5 


For example, iet A B bealine given, 'and- it is required to 
draw another line from che point A, ſo that it may make an 
abgle of 45 degrees. | 

(Firſt; ſer one foot of your tompaſſes in the center of your 
divided circle, and open the othertothe'circtimference of that 
circle which is dividedi a to degrees. Then with this diftance, 
ſet one foot of nin 419 13544707 2 2 
compaſſes in the point 


draw the arch BC. Then 
again ſet one foot: ff 
your compaſſes in that 
place of your divided 
circle, where, the de- 

rees begin to be num 05 

ed, (Which is where A W 
the line of North and * — 
South doth croſſe the circle) and open the other to 45 degrees 
of that circle;and with this diſtance ſet one foot in B, and with 
the other croſſe the arch B C in the point C. Then lay your 
ruler by the point A and the croſſe at C, and draw the line A 
C, ſo es at A made by theſe two lines A Band A C, wil 
be 45 degrees, as was required. | 
In like manner ſuppoſing the line A B to be the Meridian or 
South line, and it is required to draw a line from the point A, 
which ſhal repreſent the Southeaſt or the fourth Rumbe from 
the Meridian. | | | 
Firſt, ſet one foot of your compaſſes in the center of your 

divided circle, and extend the other to that circle which is di- 
vided into Rumbes, and with that diſtance draw the arch B C. 
Then ſetting one foot of your Compaſſes in that point where 
the South line and the circle croſſe each other, open the other 
to the line of Southeaſt, and then ſet off that diſtance from B 
to C in this laſt figure, then draw the line A C which will re- 
preſent the Southeaſt as was deſired. | 

Lou may doe this alſo by a Scale of degrees, and Rumbes, 


you 


Another Ex- 
unple. 


To make 2 
Scale of 
Chords and 
Runibs. 


- 


. 
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The names of 
the 32 points 
of the Con- 

| Paſic. 


To make an 
angle of any 
quantity. 


croſſe the circle, and draw two little arches like the forniet 
at A and C: then with the ſame diſtance of youꝛ compaſſes, 
ſet one foot where the line of North doth croſs tlie circle, and 
with the other, croſſe the two upper arches at & and B © then 
ſet one foot here the line of Soutli doth croſſe che circle, 
and witk the other croſſe the two lower art fies at C and D 
then laying your ruler croſſe · wayes to theſe croſſes, draw the 
lines A D and B C: ſo the circle ſhall be divided into eight 
equall parts; then cloſing your compaſſes, you may eaſily di- 
vide each of theſe 8 parts into 4, (for having divided one of 
them they will all fall out alike) and fo you ſhall have the 
32 rumbes or points of the — — which you may ſubdi- 
vide if you pleaſe into halues an ——— draw the lines, 
and by three or four letters expreſſe their names as in the fi- 
gure, which ſignifie as followeth. | | 


North | South 2 
North by Weſt. | South by Eaſt 

North- North-weſt South-South-eaſt 

North-weſt by North Semth-eaſt by South 

Norti wet South-eaſt | 

North-weſt by Weſt Comb-eaſt by Et 

Weſt- Northweſt Eaſt-Sonth-eaft 4 

Weſt by Nortb Eaſt by South 

Weſt Eaſt | 

Weſt by South Eaſt iy North 

Weſt-Soutb-weſt Eaſt- Nori eat 

South-weſt by weſt | North-eaſt by Eaſt © 

Sauth-weſt | North-eaſÞ 

South-weſt by South North-eaft by North 

South-South-weſt | North- North-eaft 

South by weſt | North by Ent 


Having thus divided a circle into theſe three ſorts: of parts, 
it will be very uſefull to you in the dividing of any. other 
circle, quadrant, or arch, and by this circle you may eaſily 
draw any angle of what quantity you pleaſe... -/ © © 


For 


1. 


KS. 


24 


A, and with the other 


which you may have upon a ſtraight line on your ruler, which 


_ 
—_— I 
— — 


oy of tie comp e. 


13 


For example: iet A B bealine given, and it is required to 
draw another line from the point A, ſo that it may make an 
angle of 45 degrees. 27 

| Firſt; ler one foot of your tompaſſes in the center of your 
divided circle, and open the other tothe circumference of that 
citcle whictris dividedi a to degrees. Then with this diſtance, 
ſet one foot of irren 
compaſſes in the point 


draw the arch BC. Then 
again ſet one foot: f 
your compaſſes in that 
place of your divided 
circle, where the de- 
yu begin to be num 
ed, (which is where 

the line of North and . — — 
South doth croſſe the circle) and open the other to 45 degrees 
of that circle;and with this diſtance ſet one foot in B, and with 
the other croſſe the arch B C in the point C. Then lay your 
ruler by the point A and the croſſe at C, and draw the line A 
C, ſo the angle at A made by theſe two lines A B̃ and A C, wil 
be 45 degrees, as was required. 

In like manner ſuppoſing the line A B to be the Meridian or 
South line, and it is required to draw a line from the point A, 
which ſhal repreſent the Southeaſt or the fourth Rumbe from 
the M * 11 5 0 


Firſt, ſet one foot of your compaſſes in the center of your 
divided circle, and extend the other to that circle which is di- 
vided into Rumbes, and with that diſtance draw the arch B C. 
Then ſetting one foot of your Compaſſes in that point where 
the South line and the circle croſle each other, open the other 
to the line of Southeaſt, and then ſet off that diſtance from B 
to C in this laſt figure, then draw the line A C which will re- 
preſent the Southeaſt as was deſired. | 

Lou may doe this alſo by a Scale of degrees, and Rumbes, 


you 


Another Ex- 
unple. 


To make 2 
Scale of 
Chords and 
Runibs, 


O the Campaſſe. 


Example. 


you may thus make. Firſt, ſet one foot of your compaſſes in 
the center of the divided circle, and open the other to that cir- 
cle, which parts the diviſions of the degrees and rumbes; and 
ſer off this diſtance on a. ſtraight line upon your ruler, and 
marke very well with ſome ſpeciall marke, where this diſtance. 
begins and ends, for this is your Radius or diſtance, which 
you muſt alwaystake to draw your firſt arch withall, it-being 
the ſixth part of a circle, or 60 degrees. Then ſetting one foot 
of your compaſſes where the circle, which is divided into de- 
grees and rumbes doth croſſe the line of North or South, open 
the other to 10 degrees in that circle, and then transferre that 
diſtance into your Scale, then again, take out the diſtance of 
20 degrees out of the circle, and transferre that likewiſe into 
your Scale, and ſo do for 30, 40, 50, 70,: 80, go degrees. 
Always ſetting one foot in the place where the line of North 
or South doch croſſe the circle, and opening the other to the 
degree deſired. And in like manner when you transfer theſe 
diſtances into your ruler, you muſt always ſet one fodt af y 
compaſſes at the beginning of the line, and with the other 
mark the diſtance in the line. And thus alſo you may take out 
the diſtances of the Rumbes, and ſet them upon a line on your 
ruler, and ſo having made your Scale, you may draw out any 
angle by it, as well as by the circle, aud it will be ſomewhat 


more ready. —_ 


Now if you would draw the. foreſaid angle of 45 — — 
by this Scale, you muſt firſt ſet one foot of your compaſſes in 
the beginning of your Scale, and open the other to co degrees, 
which is the Radius of your Scale, and therewith draw the firſt 
arch B C, then ſetting one foot in the wy > 


again, open the other to 45 degrees, and wi 


g of the Scale 


that diſtance, 


ſetting one foot in B, croſſe the firſt arch at C, and then draw 


the line A C, as in the formerexample and figure. 
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III. 


S hewing how to make a plain Chart, and 
Propoſitions of [ayling by it. 


e drawing of the plain Chart, and the way of 
Ba ſailing thereby, is the moſt plain and eaſie of 
all others. And though it be fit to be uſed, 
=> only in places acer the Equinoctial, or in ſhort. 
Voyages: yet it will ſerve, for a good introdu- 


Rion to that which follows,and this will not be 
{oſt labour, for the ſame kind of work (with ſome cautions) 
muſt be obſerved in all kinds of Sailing. 
The deſcription and making of the plain Chart. 
Firſt,make the ſquare A B C D of what length, and breadth 
you pleaſe , and divide each ſide into as many equall parts as 
your occaſion requires , and then draw ſtraight lines through 
theſe parts croſſing one another at right angles, and ſo making 
many little Geometricall ſquares, each of which you may 
ſuppoſe to contain one degree, in —— and latitude, 


* Then on the foure ſides of the Chart, 


et each of theſe de- 


rees be ſubdivided into 10 parts, ſo each part wil contain a- 
ut two leagues, which Itherefore call double leagues. And 
this diviſion of your Chart will be exact enough for the Sea- 
mans uſe, ſo that you need not trouble your ſelf to divide the 
degrees into 20 parts or 20 leagues,eſpecially becauſe this way 
of account by decimals or tenth parts, is more eaſie and ready 


then apy other. And if you keepe your account by Arith- 


metick; you may ſuppoſe each of theſe parts to be ſubdi- 


ded into 1G, ſo every degree will contain 100 parts, which 
-. will very well agree with the Chart, better then the old diviſi- 


on by 60 minutes, and is far more exact and eaſie. This ſhort 
deſcription, if 12 remember what hath been ſnewed in the 


firſt and ſecond Chapters, ſhewi 


vou how to draw and di- 


' \ vide the lines, with the figure it ſelf following, will I hope be 


very plain, ſo that I need not repeat thoſe things before , bur 


proceed to the uſes of it, 


The. 


The deſcripti- 
on of the plain 


Chart. 


According to 
account 20 
Leagues are in 
one degree, & 
ſo cack 10 part 
wil bes leagus, 
but it is fon 
what more, as 
you may ſe: in 
the third pro- 
poſitionot th s 
Chapter. 
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Uſe of the plain Chart. 


PROPOSITION 1. 


K newing the lengitude and latitude of a place, to finds out that 
very point upon the Chart, and ſo to ſet it upon the Chart. 


He Longitude of places, is their diſtance Eaſt and Weſt. 
| 'T The latitude of places,is their diſtance North and South. 
In the Globe, the longitude of places is accounted al- 
ways from the Weſt, Eaſtward; ſtiH increaſing the number 
of degrees, untill they come to 360, which is the whole com- 
paſſe of the Globe , ſo that you come, to the firſt Meridian 
againe. This account of the Longitude may begin at any 
place, but Geographers do commonly begin to reckon it from 
one of the Iſles of the Azores. But it is the beſt way for the 
Seamen, not much to regard this, but to reckon by the diffe- 
rence of longitude, or (which is all one) by the difference of 
the Meridians of the two places. The latitude of places is rec- 
kond by their diſtance from the Equinoctial toward either of 
the Poles, ſo that it never exceeds go degrees.. If the place lye 
between the Equinoctiall and the North pole, it is ſaid to 
have North latitude. If it lye between the Equinoctiall, and 
the South Pole, it is ſaid to have South latitude. Now though 
* in ſome propoſitions, the Seaman reckons by the difference 
of latirude, yet in moſt of his accounts and obſervations he 
doth reckon the latitude of places by their true diſtance from 
the Equinoctiall North or South. 

Now for example of the Propoſition. Sappoſe a place to 
have 5 degrees of Longitude from the firſt meridian Eaſtward 
and to have five degrees of north latitude, and it is required 
to finde out the point, where this place muſt be ſer upon the 
Charr. 

To perform this you muſt ſuppoſe the line A B inthe Chart 
to be the firſt Meridian, and becauſe the place propoſed is 5 
degrees from it to the Eaſtwarꝗs, therefore you muſt count 5 
degrees from the line A B both inthe rop and bottome of your 
Chart, and laying your ruler there, draw the line HEI, then 
becauſe the place hath 5 degrees of North latitude, you muſt 

D 


ſup- 


What the 
longirude and 
lat itude of a 
place is. | 


By the longi- 
tude and lati- 
tude of a plice 
to find: the 
point thercot 
upon the 


Chatt. 
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By the longi- 
tudes and la · 
titudes of rwo 
places,ro finde 
the Rumbe. 
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ſuppoſe the lower line A D to be the Equinoctiall line, and ſo 
accounting 5 degrees upward in both the ſides of the Chart, lay 
your rulet thete, and draw tlie line FEG. Now mark where 
theſe twb lines do croſſe one another, which is in the point by 
E, andthis is the point where you muſt ſer the place, or ſup- 
poſe it to be placed. | | 


'PROPOSILTION 2. 


The longitudes and latitudes of two places being known, to finde 
the Rumbe, which Jen muſt ſteere your courſe upon, in ſay- 
ling directly between them. 


Clppoſe the firſt place to be A, lying under the Equinoctiall, 
and ſo having no degree of latitude , and likewiſe to be in 
the firſt Meridian, and ſo to have no degree of longitude. 
And let the other place be E, which hath 5 degrees of longi- 
tude, and 5 degrees of North latitude as before is ſaid, — it 
is required to find the Rumbe between theſe two places. 
Firſt, ſet the places A and E upon the Chart, according to 
their longitudes and latitudes, as is ſnewed before, then laying 
your ruler by the two places, draw the line A E: this line ſhews 
the direct way between theſe two places, and if you would 
know what Rumbe it is, look back to your divided circle, and 
ſetting one foot of your co mpaſſes in the center thereof, open 


the other to the circle of Rumbes, and keeping that diſtance, 


ſet one foot in the corner A, and with the other draw the arch 
K L, then ſetting one foot of your compaſſes, in the point where 
this arch doth croſſe the line A B,which is at K, open the other 
to L, which is the place where this arch doth croſſe the line A 
E, and with this diſtance return to your circle, and ſetting one 
foot of your compaſſes, in the point where the North line 
doth croſſe the circle of Rumbes, turn the other downward to 
the circle, the ſame way as it lyes here, and it will point out 
the fourth Rumbe, which is North- eaſt, and this is the Rumbe 
you muſt ſail upon, from A to E. In like manner if you would 
know the Rumbe from E to A, you muſt ſet one foot of your 
cOm- 
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compaſſes in the point E, as you did before in the point A, and 
draw the arch 4 6, & ſo by your circle of Rumbs yon ſhall find 
that the Rumbe from E to A is South-weſt, which is oppoſite 
to the North-eaſt. And this is a general rule, look what Rumbe 
you ſayl upon from one place to another, the Rumbe oppoſed 
to that, will carry you back again. | 
You might have found out the Rumbe likewiſe by the Scale 
of Rumbes, and ſo you would haye found it to be the fourth 
Rumbe from the Meridian,which muſt be either North-eaſt or 
North-weſt, South-eaſt, or South-weſt , which of the-foure it 
is, you may know by the ſituation of the places whett you are 


a little verſed therein, but till then the Rumbe will be found 


beſt by the circle. 


PROPOSITION B;. 


Knowing the Longitude and Latitude of two places, to know how 
farre they are diſt ant one from the other. | 


| Row the two places be A and E, whoſe longitude and lati- 
tude is as aforeſaid, and it is required to know how farre 
they are aſunder in ſome known meaſure,viz. of miles, leagues, 
degrees and minntes, or degrees and tenths, or hundred parts. 

It is the common practiſe among Seamen to reckon the di- 
ſtance of places by leagues, accounting 20 leagues to a degree, 
and every league to contain about three miles, and ſo each 
mile to be the co part of a degree or one minute. But this way 
is very troubleſome, and requires often reduction of one ſort 
of parts to another. The decimall way of aceount is far more 
ready and eaſie, and therefore 1 have divided the degrees on 
the ſides of the Chart only in to 10 parts which will be exact 
enough to this purpoſe, each of thoſe parts wil contain about 
two leagues , and therefore I call them double leagues or 
tenths of a degree If you deſire to be more exact when you 


ulſe your pen you may ſuppoſe each of theſe to be ſubdivided 
into 10, and ſo make 100 parts in a degree, & then by adding 
to a cypher, or taking away the laſt figure, they will be redu- 


ced one to the other. | 
* D 2 Ha- 
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Having thus determined the manner of the meaſure, the 
way to finde the diſtance of the places is thus Firſt, ſet the 
places upon the Chart according to their longitude and lati- 
tude at A and E, then ſetting one foot of your compaſſes in 
one of the places as A, open the other to E the other place, 
then meaſure this diſtance in ohe of the ſides of your Chart, 
and your compaſſes wil reach from the corner A to * de- 
grees, and one of rhetenth parts very neer, and that is the di- 
ſtance of the two places, or 71 double leagues or tenth parts, 
or 710 hundred parts fere. 

And here by the way, give me leave to tell you, that it is not 
enough for you thus to know the diſtances of plaees in de- 
grees and parts, but it is neceſſary alſo to know, the juſt quan- 
tity or meaſure of a degree. And here inthe common rule is 
much out, which accounts 5 foot to a pace, and 1000 ſuch pa- 
ces, that is 5oco feet to a mile, and 60 ſuch miles, that is 
zoocoo feet to a degree. Neither will the Engliſh mile which 
is ſomewhat more then this ſerve the turne, whoſe length is 
thus by the Statute. 16 feet and a half make a pole, 40 poles 
make a furlong, and 8 furlongs, that is 5280 feet, make a mile: 
and ſo 60 ſuch miles do contain 3 16800 feet. But Mr. Vor- 
wood, by meaſuring the way from Yorks to Londen found that a 
degree doth exactly containe 367200 Engliſh feet, and ſhews 
how this experiment agrees with former experiments made 
by others, if rightly conſidered : however his experiment is ſo 
full and punctuall, that it may well paſſe for currant, rather 
then any others which differ from it. 

Now by this reckoning, if one degree contain 367200 feet, 
then the tenth part of a degree doth contain 36720 feet, and 
the hundreth part ofa degree doth contain 3672 feet. Thus 
you ſhall know the true diſtance of places, knowing how ma- 
ny degrees and parts they are aſunder. 

And the knowledge hereof is very conſiderable in the keep- 
ing of your dead reckoning by the Log-line, which you fhall 
doe well to reQtifie according to this experiment thus. If you 
keep your account by an halt minute glaſſe, then at every 30 
feet length of your line, you muſt make a knot: and then ſo 


Ma- 
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many of thoſe knots as,you veer out in half a minute, ſo 


ma ny 100 parts of a degree the ſhip runs in an hour. As if you 
veer but one knot: while the halfe minute qglaſſe is running, 
then the ſhip runs but t, that is one hundreth part of ca de- 


gree in an hower, if you veer 2 knots,” then the 'ſhip runs 22 


parts of a degree, and ſo if you veer 10 of thoſe; knots in half 


a minute, then the ſhip runs r or one tenth part of a degree in 
an hour. If the glaſſe be out not juſt at a knot, then for every 
2 feet from the fu knot you may count. @ tenth. part of an 
hugdreth part more. | „ 0 Un! 

And. though by this reckoning there be but 3600 oo feet, al- 
lowed to a degree, whereas there ſhould be 367200, theſe 7200 
feet are thought fit to be abated, not onely in regard of the ro- 
tundity of the number, to avoid fractions but for theſe conſi- 
derations. Fuſt,becauſe though he that veers the line be never 
ſo careful not to over-hale it, yet the log will be drawn thereby 
ſomewhat after the ſhip. Secondly, the Eddy which the ſhip 
makes, is ſubject to draw the log ſomewhat afterit; or at leaſt 
ſo to dead the water, that it will ſomewhat hinder the motion 
of the log. Thirdly, the wind and waves beating after the ſhip 
will drive the log ſomewhat forwarder then it ſhould be. For 
theſe cauſes, the way of the ſhip may very well be ſomewhat 
more then the log line ſhews for. Beſides if this were not ſo, 
yet it is the beſt way to have your reckoning run ſomewhat be- 
fore your ſhip, that ſo you may not fall upon a place before 
you are aware of it. 


PROPOSITION 4. 


Knowing the longitude and latitude of the place from whence 
you came; the Rumbe you have ſailed upon; and lum farre 


Jos have ſayled there on : to know the longitude and latitude of 


the place where you are , at that preſent. 


Et the place from whence you have failed be A, whoſe 
— and latitude ſuppoſe to be as aforeſaid, oo deg. 
let the rumbe upon which you have ſayled be Northeaſt ,, 

and let the diſtance which you have ſayled upon this _ 
| om 
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from the place A, be almoſt * 71 double leagues, or tenths of 
a degree. Now it is required, to know what place you are now 
in, that is, what lonꝑitude and latitude you are come to. 


I To performe this firſt ſet dow the place A according to 


his longinitle and latitude, then by your circle or ſcale of 
Rumbes, draw — line A — C which 4 > from the 
int A, then ſetting one foot of your com in the be- 
— of your Eule wöchis on the fides of your chart, 0- 
pen che other ulmoſt to 71 double leagues, thet is to 7 deg. 
and one tenth part almoſt, and with this diſtance ſet one foot 
in the point A, and with the other croſſe the line ALEC in 
the point E. This crofſe at E is the place where you are now, 
and if you would know the latitude & longitude of this place, 
then la our ruler (or rather a ſmall thred) to the point E, fo 
that it may cut the ſcale of degrees, on both fides the Chart at 
lite partꝭ, as cke line FE G doth, which you ſee cuts the ſcale 
at juſt 5 degrees on each fide, which ſhews the latitude of the 
place E to be 5 degrees North from the Equinoctiall. So like- 
wiſe to finde out the longitude of the place, lay the thred by 
the point E, and like parts of the ſcale of longitude, both at 
the top and bottome of the Chart, as the line-H E I doth, and 
it will ſhew that the longitude of the placeis juſt 5 degrees. So 
thattheplacewhereyou now are which is E, hath 5 deg, of 
north latitude, and 5 deg. of ſongitude.] 

This is che way whereby you may beſt keep your dead rec- 
koning upon your Chart. For the Seaman alwayes knowes 
what point of his compaſſe he ſails upon, and alſo by the log- 
line, or by experience, he may gueſſe very well how far his ſhip 
goes .in an hour, and by that, for any other time, which di- 
ſtance being thus ſet upon the Rumbe line in the Chart, ſhews 
him ſtill whereabouts he is. And it will be very good, at all 
times to keep this dead reckoning as carefully as you can, yea, 
though you ſayle neer the meridian, and ſo have no need of .it 


for the ꝓreſent, yet then you may the better fee how your dead 


reckoning agrees wich your obſervations, and ſo gaine expe- 
rience to enp ꝙ our dead reckoning more/truly, in ſuoh cour- 
les, and aꝑa inſt ſuch times, as youiſhall have more need of it. 
For 
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For ſome times it may be cloſe weather, for 3 or 4 dayes to- 


w gether, andiri courſes chat lye neter the Eaſt and Welt, you 
will be forced to ſticke to your” dead reckoning, having no 
0 helpe to rettiſie it by che obtervation of che latirude. - 

8 PROPOSITION 5. 

- Knowing the longitude and latitude of the place, from whence you 
a ſet ſayl : together with the Rube you have ſapled upon; and 
. by obſervation knowing the latitude of 272 Jon are in: to, 
t know thereby the longitade of this place, and how farre it is di- 
1 ſtant from the plate you came. | | 


Et the place from whence you ſet fail be A, whoſe fongi- 
La. and latitude ſuppoſe to be as before ; let the Rumbe 
upon which you have failed be North- eaſt; and let the 
latitude of the plaoe where you are, accordiug to your obſer- 
vation be 5 degrees of North latitude. Now it is required to 
finde out the longitude of this place, and how it is diſtant from | 
the place at A. | * = * 4 ke 
To performe this, firſt ſer downe the place A in your chart, Je 
accor ding to its longitude and latitude 5 and draw the fine tA rence of lati- 
LE C whichis the Northeaſt Rumbe from the point A," as is tude, to finde 
before ſhewed. Then becauſe by your obſervation you finde che diftcrence 
your ſelfe to bein 5 deg. of North-latitude, count 5 degrees on — 2 
both the ſides of your Chart, and laying your tulet thefeto, digance- 
draw the line F E G. Now marke well, where this line doth 5 
croſſe the line of the Rumbe A LE C, which is in the point 
B: for this point is the place where you are at the time of 
this obſervation. Now to know the longitude of this — 5 
lay your ruler or a thred by the croſſe at E, ſo· that it ay 
like parts of the degrees of longitude, both at thè top and bot. 
tome of your Chart, ſo you ſhall draw the line” HE I, which 
ſhews that the longitude of the place is 5 degrees. Laſtly, to 
finde the diſtance ofthis place from A, ſet one foot of your 
compaſſes in A, and open the other to E, and meaſure this di- 
ſtance in your ſcale, you ſhall finde it to be 71 double leagues, 
or 7 deg. one tenth almoſt. | * * 


Now 
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No this is the moſt certain way that the Seaman can keep 
his account by, and therefore if there be any difference be- 
tween your dead reckoning and this: you muſt correct your 
dead reckoning by this, and not this by that. And therefore it 
concerneth the Seaman tobe very carefull in theſe two things, 
upon which the ground of this Propoſition depends. Firſt, 
that the ſhip be ſteered exactly upon the Rumbe ſuppoſed,and 
to this end, not onely the Steers man muſt be — to keep 
the ſhip to the Rumbe of the compaſſe, which he is appointed, 
but you muſt be carefull to obſerve the variation of the com- 
raſſe and allow for it. And ſecondly when you make obſer- 
vation of the latitude, you muſt do it with true and good large 
Inſtruments; and uſe the beſt, diligence you can in. obſerving 
by them, that ſo. you may finde your latitude as exactly as 
you can | 720 


ban PROPOSITION 6. on 
How to reftifie your account, when your dead reckoning differs from 


Jour account by obſervation « 
I” , 


Tx Propoſition hath two caſes, the firſt is when you have 
kept your way onely upon one point of the compaſſe. 
I be ſecond is when you have been forced to ſayl upon 
two or more ſeverall points, before you could make any obſer- 
vation of che latitude. Dx | 

In the firſt of theſe caſes, if you have onely fayled upon one 
point of the compaſſe: as for example, ſuppoſe you have ſay- 
led from the point I which lies under the Equinoctiall line in 
5 degrees of Longitude ; upon the third Rumbe from the Me- 
ridian N'F by N, 40 double leagues, or tenths according to 
your dead reckoning - if you ſer this upon the Chart according 
to the Rules before ſhewed, according to this your. dead rec- 
koning you will inde your ſelf to be in the point R, which is 
in 2 deg. ,* of longitude, & in: deg. .* of latitude. But at this 
time ſuppoſe by obſervation, you finde that you are, but juſt 
in 2 degr. of North latitnde. Wherefore to finde the true 
place where you are, do thus. 
Firſt 
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Firſt, lay your Ruler, to 3 deg.: of latitude on both the 
ſides of your Chart, and draw the line e M d, and marke where 
it doth croſſe the line of the Rumbe IR, which is at M, and 
this is the place Where you muſt reckon your ſelfe to be at 
the time of r and not at R, as you ſuppoſed 
by your dead reckdning.. Now if you examine the longitude 
xt latitude of this place M by the former rules, you will find 
that it lyes in 3 degr. of longitude, and in ; deg. of north la- 
titude, and from this place you muſt ſet off your next courſe, 
and diſtance, and not from R mn 

But now for the ſecond caſe. If it ſo happen, that you are 
forced to ſay] upon two or more ſeverall points of the com- 
paſſe, before you can make an obſervation of the latitude to 
correct your dead reckoning by. As ſuppoſe you had ſayled 
according to your dead reckoning, firſt 7 by N, 4p. double 
leagues, which is ſet down from I to R, (though in truth you 
had failed but from I to M; which is but 36 double leagues) 
and then being forced to ſhift your courſe to N E by E, and 
ſhould fail upon this rumbe likewiſe according to your dead 
reckoning 40 double leagues, and at this inſtant time, you 
finde by obſervation that you are but in 5 degrees of north 
latitude : to know the true longitude of this place, you muſt 
doe thus. 

Firſt, from the point l, ſet the firſt 40 double leagues upon 
the Rumbe V by N, which will end at R. Then from the 
point R draw the rumbe VE, E, which is the line R 
and ſet thereon the 40 double leagues from R to Q thus you 
will finde Q to be the place you ſhould be in, according to 
your dead reckoning which is in; d. ;£ and ſomewhat * more 
of north latitude, whereas by your obſervation you finde that 
you are but in 5 deg. of north latitude : now to know the true 
place where you are, in reſpect of the longitude, becauſe you 
have ſayled upon two rumbes, draw the line I Q from 1, the 
firſt place you ſet ſayl from, to Q, the place of your dead re- 
koning, and then drawing the line F E G at 5 deg. of latitude 
accoringto your obſervation of the latitude; mare where it 
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true place you ate in, whole longitude is 6 deg. and whole 
latitude is 5 deg. north. In like manner, if you ſhould fait up- 
on; or 4 ſeverall Rutnbes'before you can make an ubſervati- 
on of the Latitude, your beſt * 9 draw a line from 
the firſt place of your voyage do chat preſemt place according 
to your dead reckoning ; or at feaſt from tlie laſt place, where 
ou made a fair obſervation, and are thereby well aſſured 
both of the longitude and latitude thereof: For otherwiſe . 
you may be much miſtaken in the longitude of your places. 
As for inſtance, if in the laſt example, you ſhould chinke 
you were in that place, where che line of latirudle FE G doth 
cut the laſt ory 4 upon, according to your Head 
reckoning, viz. the lime RQ, by this account you would 
but in O. which is but in 5 deg. 3£'of longitude, whereas 
you ſee by the ochet way which is the truth, you are in 6 dep. 
of longitude, ſo chat the difference is g. vrhich ĩs very conii- 
derable in ſo ſmall a ſpace. 


PRO POSITION 7. 


Being to ſay from one place to anather, but by reaſon.of craſſe winds, 


7. or the coaſt ings of the land, you cannot ſail thither -xpon te d- 
The manne rect 22 7 -— — 5 lies between the Ka Goa uf 
of keeping 7 2 alter your conrfe [overall times : u buw y mould 
your reckoning — * * M ν. 
upon the keep your Acconnt of your m. ſo that you mapa apy aue 
Chart. — longitude ans. {atitnde yarare in the place you ure 


bound to bears from you, and bow furr qua m to it. 


Or example, ſuppoſe you wereto ſayle from the place ] 
[ . FE the — & which is under the Equinoctiall. amd 
— vr in. 5 degrees of longitude; unto the place H, which hath 
praRiſe of all 5 deg, of longitude, and to degrees of north latitude: here the 
the former. direct way from I to H lies full north: But ſuppoſigg that 
you cannot fail upon this point, but are forced firſt to run 
V by N zs double leagues, and then E by E 36 doubled 
leagues more, che 1 is what is the longitude and latitude 


of this place, and how fatre it is poet H, and 
upon what point of the compaſſe it lyes front. mg 
5 mg 
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Firſt, from the point I. draw the Rumbe I # ., and ſet 
off theron 36 double leagues from I to M. Then from this point 
M draw the Rumbe N EA E, and ſet off theręon the 3&dou- 
ble leagues which you have ſayled upon it, from M to N: thus 

ou ſhall finde, that N is the 285 berein you are, whoſe 

ngitude is ſix degrees, and whoſe latitude is five degrees. 
Now ifyou lay a ruler from this point N. to the place you axe 
bound, to which is H, and draw the line H N, this line is * 
direct way to the place you are bound, and hy the kelp your 
circle or ſcale of Rumbes, you ſhall finde that it lyes North by 
weft, or the firſt Rumbe from the meridian Weſtward, Lait 
ly, if you ſet one end of your compaſſes in N, and open the 
other to H, and meaſure that diftarce in the ſides of the 
Charts, you will finde it to be zbout 5 degrees 2, or 51 dou- 
ble leagues, and ſo much you wagg to the end of your voyage. 
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PROPOSITION S. 


Haw to hr the diſtance of av Cape, Headlapd, or Iſland, fu 


Jau, mhich you can ſee at two diſtant places. 


Uppoſe that ſayling on the Sea, you efpie an land or Cape 
Dying the firſt ſight, juſt Yprrb-eaft from you; and then 
dayling forward upon yqur way, which lies full Narth,.ro 
che diſtance of 5 leagues, you then obſerve that the lſland hes 


. = 


Full Eaſt from you,the queſtion is to know the, diſtance gf chi 


hy = yo et oye 7 p 1197 7111 h 4 ; 
Ich neitions as this, you May ſuppoie each degree in 
the former Chart to Gagd, nam — a league, and let the 
Luſt plage av here you eſpied the Iſland de at A, now hecauſe 
the Hland lay; Aarth-cofb, from this place, draw the line A. E 
chich is, V E Ffm A. Thon count che 5 leagues which you 
have ſayſed upon our cous ſe wWhieh was full dorth, in the me- 
een fr9g. AVF, and becauſe from this place, the Iſland 
ful; Eaſt, therefore from this poi at F, dra / the Eaſt 


line A E of N E from A, which is in the point. E. This there- 
fore muſt nerds be ſhe placeof end ;\ whoſe diſtar ce if 


you 
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you take with your compaſſes, and meaſure in the ſides of 
the Chart, you ſhall finde that the place E is diſtant from A 
7 leagues and almoſt : part of a league; and from F juſt 5 
leagues. * And by this means if you know the longitude and 
latitude of this Iſle or Cape, you may tlie more certainly know 
the truth of your account, and if need be correct it. Or if you 
knew not _—__ ce before, you may ſet it down in your 7 


by its longitude and latitude which you finde it to be in, accor- 


ding to the beſt account you can make by your obſervation. 


praoros 11 fbN 9. 
By obſerving upon what Rumbes many places Iye from you at 
of ſeveral ſtations ; to finde the diſtances of thoſe = 
aud their true poſture and bearing one from another. 


S in the former Propoſition you did for one place, ſo in 
this you may do for many. And this will be of good uſe, 
for hereby, ſayling in ſight of any Coaſt, you may finde 
out how the Points and Rivers and ſuch like lye, and ſo make 
a Map thereof. The way to perform which is thus. Firſt, ob. 


* * © 


ere well how the en paces be From your rt alter 


which ſuppoſe to be A; and let theſe three places be obſerved 


1 


by you v. I M and E. I bears from A full Eaſt, M and E, 
North - eaſt, there fore draw the lines A I and A M E according 
to the bearing of the places from A. Secondly, you muſt ob- 
ſerve your courſe which you ſail upon, untill-you come to the 
ſecond ſtation, which ſuppoſe to be five leagues full North, let 
this be ſet down according to its place at F. Thirdly,this being 
your ſecond ſtation,obſerve how the three former places bear 
from this place, and ſuppoſe — find , that E lyes full ea 

: ſt by eaſt, and I lyes South 
eaſt, from this ſecond ſtation. Then draw theſe lines F B,. M., 
F I, from the point F, and mark well where they croſſe the for- 
mer lines, which will be in the ſaid points E M and I, and thus 


theſe three places E Mare ſet down according to their true 


poſitions and diſtances; both from the two-ſfaciony & and F, 
and likewiſe one from another , fo that if you try by the for- 
mer 


en 
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mer rules, and your comaſſes you ſhall finde M lyes from I, 
N.. N z leagues and g, and E lyes from M. N E, 2 leagues 
and 3. Thus you 1 deſcribe tho coaſt of a Country 
as you ſayle by it in ſight of it, which will be both pleaſant 
and veokitable 

have not been diſcovered. 


PROPOSITION _ | 
To draw a Rumbe line from any point aſſigned. 


N this deſcription of the plain Chart, I have purpoſely o- 

mitted the old cuſtome, of peſtering the Chart with ſo ma- 

ny Rumbe lines, to little or no purpoſe. For though they may 
ſeeme to be of ſome uſe in this Propoſition ; yet it may bet- 
ter be performed, onely by the lines of longitude and latitude 
with the help ofthe circle, or ſcale of Rumbes. For firſt, if your 
— fall out in any of the meridian lines, then you 
may readily by the rules of the ſecond chapter, pag: 1 3,14. 
draw any rumbe line from that point. But if your point do not 
fall jaſt upon, a meridiau line, then you mult, firſt, from the 
point aſſigned, draw a line — to any one of the meridi- 
an lines, as is ſhewed by the ſecond propolitionof the firſt cha- 
pter, and then draw the Rumbe line from your point aſſigned 
in that line, as you did before. Thus you ſee theſe lines of lon- 
gitude and latitude axe of double uſe. For firſt, they readily 
ſhew you the longitude and latitude of any place in ſome mea- 
Aute bythe eye. And then they help in the drawing rumbe 
lines, from any point. Whereasto draw. ſo rumbes after 


dee uſuall manner, is but a pending much time and labour to 


? 
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, eſpecially when you light upon Coaſts that 


10. 


To draw a 
Rumbe line 
from any point 
in the Chart. 
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CHAP. 1111. 
Shewing how de make 4 Sea-chart far t the 
World, which ſhall agree in all 2. a 
the Globe; with ſeverall Propoſitions ſhew- 
ing the manner of uſing it. 


way of ſayling by the plain chart, is very ea- 

eto underſtand, as you may ſee by what hath 

INE : bechiaid in the former chapter: But it hath this 

$ inconvenience, that it is fit to be uſed onely in 

places ner che Equinoctiall, or in ſome ſhort 

513 55 90 For i ſuppoſeth the degrees of Lon- 

rude ro.be:all of one length, in every Latitude, and 4here- 

c makes alie aogrees both of longitude and latitude, all 

of one length und breadth. in all places. But you tunſt know 

that ehoughrrhedegrees of Latitude, are alwayes of one an 

the ſame breadch (wiz. about twenty leagues) yet the der 

gtees of longicude are not all of this length, 5 
may 'ſee in dhe Globe, they grow leſſe and leſſe tow 

the ——— — F Fen 

of longitade is equal l to n degree of latitude, ·vi⁊ · about 

—— yet inte latitude of 60 deg one degree of longi- 


0/56 About 10 


leagues; an baboutche latitude of 75 z Ste / degtoe 


of tongiude-is burton Marder ofa degree of latitude, 


whick wabour-51eagues: Arid therefore it is impo 


three places upon the plain chart, which differ oweh in; longi- 


tude and latitude, as they ought to be placed, chat is according 
to their places on the Globe: But if you ſet them down, accor- 
ding to their longitudes and latitudes ; then they will not 
ſtand in their true Rumbes and Diſtances one from the other: 
and if you ſtrive to ſet them down according to their Rumbes 


and Diſtances ; then their Longitudes and Latitudes will not 
fail out right. 


And 
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And therefore though you may make a ſhift to performe 
ſome ſhort voyages by it, yet you cannot uſe it in any long 
voyage without great errour : except you onely goe from one 
place to another, and ſo directly back again to the ſame place, 
from whence you came, and by the ſame courſe which you 
came. Forexample,ſuppoſe you were to fail from the Zyzard, 
to the Summer Iſtandt, and ſhould according to the common 
courſe firſt ſail Sourh-weſft, about 500 leagues, and then fin- 
ding your ſelf to be in the latitude of 32 deg. 20/, you ſhould 
then fail full ef 782 leagues, and then you ſhould finde 
your ſelfe directly South from the Sammer 1/ands, and about 
2 leagues off them. Now by this reckoning upon the plain 
chart, theſe Iſlands ſhould be diſtant from the Lyzary, 1189 
leagues. Now admitting this reckoning outward to be true, 
and theſe places to be thus ſcituated upon the plain ehapt, let 
us ſuppoſe the ning homewards to be alſo kept upon the 
plain chart. And becauſe in comming home, men keep to the 
Northwards, ſuppoſe that you ſteer away firſt V E half a 
point Eaſterly 200 leagues ; then N E HE 100 ſeagues, next 
E N E half a point northerly 165 leagues; then E NE 130 
then E N E halfe a point Eaſterly 88 leagues, then 
N 70 leagues; laſtly, Et 317 leagues ; if you ſer down 
gs — the plain chart, you will be yet ſhort of 
the Lyzard about 160 leagues, whereas you are already come 
unto the Lyzard, and ſo you will finde it, if you keep your rec- 


koning by this following Sea · chart. 

For the reformation hereof, Mr. #r3ght in his book of the 
Erronrs of Navigation, hath ſhewed how to make, and hath 
alſo made a table, by the continuall addition of the ſecants of 


every minute, which ſhews how much you are to lengthen 
the — — — that ſo there may be a 
degrees 


true proportion between of Longitude and Lati- 
tude in all places: which table Mr. unter hath abridged, and 
made it more plain and cafie, by reducing it into 'decimall 


| I ſhall bere ſhew you how co do the ſame by Geomerry, 
and how to make a line of Latitudes, Ora Meridian line an- 


ſwerable to any line of longitudes. 
. Fiſt, 


— 


1 This examole 


is M. Noywoods 


in his Pro- 
blemes of ſayl- 
ing. 
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Firſt , make the Quadrants A B C of what largnes you The projei- 
on of the Mce 


pleaſe, and divide the limbe thereof into go degrees numbring 
them from B towards C, then divide the ſide of the Qua- 
drant A B into 10 equall parts, and draw ſtraight lines from 
them parallel to A C, then take one of theſe parts from A to 
E, and ſubdivide it into 10 leſſer parts, and draw lines from 
them parallel unto A C. Now you muſt note that the length 
of this one part A C is to be your radius, or the meaſure of one 
degree of longitude in your Chart, ſo that the whole line A B 
will be 10 degrees, and becauſe theſe degrees of longitud e are 
to be of one length in all latitudes, therefore the degrees of la- 
titude muſt increaſe as the ſecants of the latitudes increaſe. 
Therefore if you would know how long one degree of latitude 
muſt be in the latitude of zodeg. lay your ruler to the center 
A, and the arch of the quadrant at 30 deg. and draw the line 
A G, now the radius being A E, this line A G is the ſecant of 
zo deg. to that radius, and muſt be the length of one degree 
of latitude in a Chart for that latitude. So likewiſe the line 
A H which is the ſecant of 45 deg, to that radius, muſt be the 
length of one degree of latitude, inthe latitude of 45 deg. and 
ſo for any other latitude : and note that the 10 intermedi- 
ate lines may ſerve to divide each of theſe degrees into 10 


Sor, ©. ies; * 


* I" 


Id examine the truth of this projection how it 
agrees with the Globe; whereas in the Globe one degree of ot 
latitude is equall to two degrees of longitude in the latitude 
of 60 deg : ſo here A K the ſecant of 60 deg. is twice the 
length of A E the meaſure of one degree of longitude, and 
whereas in the Globe one degree of latitude is equall to foure 
degrees of longitude in the latitude of 75 deg. 307: ſo here 
AL the ſecant of 75 deg. 207 is four times the length of A E, 
and ſo the proportion will hold in any other latitude. 

If you deſire to make a table hereof, then you may make 
the whole line A B to be your radius, or the length of one 
degree, which you may divide into 1co parts, and then the 
ſecants will be the lines drawn from the center A to the line 
B D, thus then the line A I will be the ſecant of 30 degrees, 


ridi.n Linc. 


The proof of 


this ptoje- 
ction. 


To make Ta- 
ble of che Me- 


r idian line. 


Note. 


*Another way 
to make a Me- 
ridian line. 
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whoſe length is 115, as you may meaſure in the ſcale A ; if it 
were increaſed. And ſo the line A D is the ſecant of 45 degr. 
whoſe length is 141.* And note here if you make the table for 
whole degrees only, then it wil be the beſt way to draw the Se- 
cant linethrough the midſt of the degree,as if you would know 
the length of the line which muſt reach from 29 degrees to 30 
degrees, draw the line through 29 degrees 30 minutes, the 
length wherof will be 11 5, and ſo by the continuall addition 
of theſe Secants you may make the Table following, which 
you ſhall finde agrees very well with Maſter Gunters, only his 
radius is divided into 1000 parts and this but into 100. 

Alſo by the Quadrant, or the Table , you may make the 
two Meridian lines following. But if you make them by the 
Quadrant, then becauſe the degrees would fall too cloſe toge- 
ther if they were all drawn, under the firſt Radius AE, you 
may remove the Radius A E further from the center,and then 
draw them under it. As for example, the diſtance between the 
lines 8 and 9 being equall to the diſtance A E, you may there 
draw the firſt 20 degrees. Then between the lines 7 and 8 be- 
ing of the like diſtance , draw the next ten degrees which is to 
30, and ſo do the reſt as you ſee in the Quadrant. Then taking 
out theſe degrees one by one with your compaſſes, ſet them 
upon the Meridian line, of your Chart, or makea Meridian 
line, at your leaſure , as inthe following figure, which will be 
very ready upon any occaſion. 5 
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A; being divided into 100 parts. 


A Tableof the Meridian line, as it is taken out of 7 
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Quadrant, as aforeſaid, the Radius or the whole line 
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The leſſer M eridian Line, for generall Maps. 
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The long «Meridian Line, for particular Maps. 
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I have made here two meridian lines. and that for two rea- 
ſons. Firſt, becauſe in the larger line after 80 degrees of lati- 
rude, the degrees grew ſo large, and increaſe d ſo much, that 
it would be both needleſſe and troubleſome to make any uſe 
of them: but the chief reaſon is this. Becauſe when you are 
to goeany long voyage,it wil be needfull for you firſt to make 
a generall Map of your whole voyage by the leſſer line,where- 


by you may know the courſe and diſtance thereof in generall: 


and then to make three or four other charts by the greater 
line upon which, with your ruler and compaſſes you may ſer 
down your dayly courſes and diſtances more exactly. 

Alſo I have made theſe two lines in ſuch proportion, that 
the one isthe tenth part of the other, that ſo that they may 
both agree with the ſcale upon the Quadrant. 

Now the way to make one of theſe charts is very eaſie, 
and much after the manner of the plain chart. For firſt, you 
may draw the line of Eaſt and Welt A B of what length you 
pleaſe, and divide it into equall parts or degrees, then you may 


erect a perpendicular line either at one of the ends of the line. 


or in any of the diviſions toward the midſt of the line, and then 
draw the other parallels of longitude parallel thereto, ſo far 
it is all one with the plain chart, but when you come to draw 


the parallels of latitude, you muſt not make them all equall, 


(though they muſt be all parallel) each to other ; but you 


muſt either with your compaſſes, take them out of the Qua- 


drant, or which is more eaſie, lay a ſcroule of paper to the 
Meridian line which is ready drawn to your hand, and ſo mark 
out the degrees of latitude upon the ſcroule of paper, and then 
laying that ſcroule to the ſides of your chart, you may tranſ- 
ferre the degrees of latitude into the ſides of your chart, and 


through them draw the parallels, and ſet fir numbers to them, 


as inthe figure. 


To make a Sea 
Chart by theſe | 
Meridian lines. 
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The figure of a generall Sea- Chart, containing 
almoſt an eighth part of the Globe. 
NORTH. 


- 3 1 * ' 1 


nnter LI 


III N 
C ; D 


70 


© 
_ ——_—  - - — — p —— DH — — — 
3 
0 | 


—_ — 


1 
[ 
E 
| 
2 
7 


— 
7 
4 

* 


* 
Eee e 


= 
Il IL. Innen 


0 Abe Ee he PERI 36 3 f 
The R AUIN OCTIA LL line. 


of ſailing by the true Sea-Chart. 


Now though this be not a general chart of the whole globe, 
yet it may be called a generall chartin reſpe& of others, which 
wil ſerve onely for a leſſer portion of the Globe. For this chart 
containeth almoſt an eighth part of the Globe, and may be 
fitted to ſet forth any part thereof. For if you change the num- 
bers of the longitude, if the latitude be northward, it wil ſerve 
as it now ſtands : but if the latitude be Southward, you muſt 
turne the bottome upward. If you have occaſion in one chart, 
to ſet down both North and South latitude: then you mnſt 
draw the like parallels of latitude below the Equinoctial, as 
theſe are above it. 

Now Iwil ſhew you how the ſeveral Propoſitions which 
were performed by the plain chart, may be performed by this, 
and wherein they agree, and wherein they differ. 


PROPOSITION I. 


Knowing the longitude and latitude of any place, to ſet it upon 
the Chart. 


His muſt be done, as in the plain chart. For firſt laying 
your ruler by the longitude of the place,you muſt draw a 
little occult line as neere the latitude of the place as you can 
gueſs, then laying your ruler to the latitude of the place croſſe 
that line you drew before with another little line, and ſo the 
croſſing of theſe two lines wil ſhew you the point where the 
place muſt be ſuppoſed to ſtand. 
Thus ſuppoſing the longitude of the Summer and: to be 
300 degrees, and the latitude thereof 32 degrees, 25 minutes, 
you wil finde that it muſt be ſet at S, upon the chart. 


PROPOSITION 2. 


The longitudes and latitudes of two places being kyown , to 
finde the rumbe which you muſt ſaile upon , to go directiy 
from the one place to the other. 


— the one place to be the Sammer 1lands,whoſe longi- 


tude and latitude we wil ſuppoſe to be as is before ſet * 
et 


1. 
By the longi- 
rude and lati- 
tede, to finde 
the point of a- 
ny place in the. 
Chart, 


Example. 


2. 
. By the longi - 


rude and lati- 
tude of tw] % 
places to finde 
the Rumbe. 


Fxample. 


F ſayling by the true Sea- Chart. 
let the other place be the Lyzard, whoſe latitude is about 50 
deg and let the longitude thereof be ſuppoſed to be 10 de . 
ſo the difference of the longitude of the two places, wil be 
70 deg: (as Mr. Nerwoad both in his book of the Doctrine of 
Triangles, and his Seamans Practice ſuppoſeth them to be, 
though as he ſaith in one place, he doth not think them to be 
ſo far diſtant) and it is required to finde the rumbe. 

This Propoſition -muſt alſo be performed as in the plain 
chart. For firſt, the two places mult be ſet upon the chart, ac- 
cording to their longitudes and latitudes, which will be at $ 
and L, then draw a ſtrait line from 8 to L, this repreſents the 
direct way between the two places, now to know what rambe 
this is, open your compaſſes to the Radius of your ſcale of 
rumbes, and ſetting one foot of your compaſſes in $ with the 
other, draw the arch RM, then ſetting one foot of your com- 
paſſes in R, open the other to the croſſing of the line, and the 
arch at M, and meaſuring that diſtance on your ſcale of chords 
or Rumbes, ſo ſhall you finde it to be 71 deg. 21 min. or the 
ſixt rumbe and ſomewhat above a quarter of a rumbe, from 
the Meridian. 


"PROPOSITION 3- 


| To — Knowing the longitudes and latitudes of two places to kyow how 
| — diſtance of farre they are diſtant one from another. 
places. | 5 
i Et the two places be as is before ſaid $ and L, it is required 
=. 3 finde their diſtance. a 
In the working this Propoſition, there is ſome differenc 
from the plain chart, for whereas there you meaſure the di- 
| ſtance of places by one and the ſame ſcale of equall parts, 
if here you will have uſe of many ſcales, according to the lati- 


| tude of the places. 
| Mr. Ge No the ordinary way preſcribed by Mr. Gunter, to perform 
| way. this is thus. Open your compaſles to the diſtance of the two 


4 places; and then ſetting your compaſſes in the Meridian line, 
| ſo that the one point of the compaſles may ſtand juſt ſo much 
| above the greater latitude, as the other doth below the leſſer 
| latitude, and ſo the degrees between them is the diſtance : this 


way 


* 


* 
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bove the one latitude, as below the other. 

As in this example, if you take the diſtance S L in your com- 
paſſes, and meaſure it ſo in the Meridian line, it wil reach from 
about 16 degrees, to about 66 degree and an halfe, that is 16 
degrees and an half above 50 degrees, the greater latitude, and 

26 degrees and an halfe below 32 degrees, 25 minutes, the 
leſſer latitude, and ſo the degrees intercepted between the 
points of the compaſſes are about 50 degrees and a half, 
whereas the diſtance of the two places is almoſt 55 degrees. 

But you ſhall finde the diſtance more exactly, if you doe 
thus. Firſt, divide the ſpace that is in the meridian line be- 
tween the two latitudes into two equall parts, which in this 
Example will fall at 42 degrees, then take with your compaſ- 
ſes halfe the length ofthe line L S, which is L M, and ſetting 
one foot of the compa ſſes in 42 degrees, which is the middle 
point between the two latitudes, you ſhall finde that the other 
point will reach down to $ degrees and a halfe, then keeping 
the one foot ſtill fixed in 4: degrees, turne the other foot up- 
ward, and it will reach to 63 degrees and a half; now the 
degrees of the meridian line between theſe two points are 55, 
which is the diſtance deſired, which is 5 50 double leagues or 
tenths of a degree, or 11c0 leagues. But if this diſtance were 
to be meaſured in the plain chars, the two places being ſer 
down therein according to their longirudes and latitudes a- 
foreſaid, their diſtance would be above 72 degrees, which is 
340 leagues, more then the truth. 

If you would meaſure a parallel diſtance, as ſuppoſe the two 
places were Land IT, both in the latitude of -50 degrees, and 
their difference of Longitude is 50, the way will be to take 
halfe the diſtance which is L Q, with your compaſſes, and ſet- 
ting one foot in 50 degrees of the meridian line, the other foot 
will reach to 22 degrees and a half downwards, and to 67 de- 
grees and a half upward, and if you count the degrees * 

theſe 


The way to 
meaſure the 
diſtances of 
places which 
differ in lungi- 
rude and lau- 
tude, 


How co mea- 
ſure the dift- 
ance of places 
which differ 
only in lor gi- 


tude. 


rer ce wr_m—_ 9, as, 
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Another way 


tomcaſute the 


diſtances „f 


parallel places 


To meaſure 
the diſtance of 
places which 
differ in 1on- 
gitude and la- 
titude. 


theſe two places, or elſe ſubſtra ct the leſſer from the greater, 
you ſhall finde 45 deg; which is the diſtan-e of the two places. 
Yet this may morereadily be performed by the Quadrant, 
Page z 2, whereby the meridian line was made. | 
irft, if you would meaſure a parallel diſtance, as for exam - 
ple, ſuppo = would meaſure the diſtance of the rwo pla- 
ces T and L, being both in the latitude of 50 degrees, and their 
difference of longitude is 70 degrees. Firſt, draw the line A P 
at 50 degrees in the quadrant, then take the diſtance of the 
two places I L with your compaſſes, and ſetting one foot in 
A, the center of the quadrant, with the other foot, croſſe the 
line A P 5o at P, which is juſt in the midſt between the fourth 
and fift parallel lines, which are drawn from the ſcale of the 
quadrant, now becauſe the chart is of the leaſt ſize, therefore 
ycu muſt account every ofthoſe greater parts, for 0 degrees, 
and fo the diſtance will be found to be 45 degrees, as before. 
Now to know this exactly, theſe greater parts ſhould each 
of them be divided with lines into ten parts, as the firſt of 
them is: or elſe you may make uſe of thoſe lines in che ſirſ/ part 
thus. Having made the mark at P, as before; and ſeeing it 
doth not fall juſt upon one of the parallel lines you may ſet 
one foot of your compaſſes on the next parallel line at R, and 
turning the other towards the center A, it will reach in the 
line PA to the middle line among the leſſer diagonal lines, 
which ſhews it lacks 5 degrees of 50, and ſo it is 45 degrees. 
But if you would meaſure the diſtance of two places which 
differ both in latitude and longitude, as the two places L and 
S in thechart, you muſt do thus. Firſt, draw the line AM in the 
quadrant,pag-32, by the arch ofthe one latitude 32 degrees 25 
minutes, SS draw the line AP 50, by the arch of the other 
latitude, 5o degrees, then in any of the parallel lines, divide 
the ſpace between theſe two lines AM and AP 50 into two 
equal parts, which if you do in the eighth parallel, the halfe or 
midſt wil be at N,, then draw the line A N, which wil be 
your ſcale to meaſure this diſtance by. Now it you take the 
diſtanceS-Linthechart, a ud fer xx on the line AN in the 


qua- 
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quadrant, it will reach from A to 8, that is in the midſt be- 
tween the fift and ſixt parallel lines, ſo that the diſtanceis 55 
degrees, for every one of theſe parallel lines ſtands for 10 de- 
grees when the chart is drawn by the little meridian line. 


PROPOSITION 4 


K newing the longitude and latitude of the place from whence 
yon came, and the rumbe you have ſayltd npon, and im frre 
you have ſailed on that rumbe : to kyow the longitude and la- 

* titude of the place you are in. 


His Propoſition ſhews the way how you muſt keep your 
Tad reckoning upon your chart, which is good to be 
done always, but eſpecially when you cannot have op- 
portunity to obſerve the latitudes, or when your courſe lies 
neer the Eaſt or Weſt, ſo that obſervation ofthe latitude will 
do you little or no good, in keeping of your account of the 
way you have ſailed. And that you may the more exactly 
keep this account, it wil be needful to make your chart by 
the greater meridian line, and if your voyage be ſo long that 
one ſheet of paper wil not make a chart big enough, you may 
put it into two or three ſheets, and keeping your daily ac- 
counts upon them, you may as often as you ſhall ſee cauſe, 
transfer your accounts out of theſe perticularr charts, into your 
general chart, and fo yon fhal ſee the better how to direct 
your courſe in general. 
Thus ſuppoſing the voyage to be as is before mentioned be- 
tween ki yd and the Summer Thands, the Chart follow- 
— by the greater meridian line may contain a part of 


that £5 And though this chart being ſtraitned for room 


contain but a very little part of the voyage, yet a ſheet of pa- 
per wil contain one third part of the whoke voyage, and it 
would be very ready and neceſſary for the Seamans uſeif ſuch 
blank charts were drawn to all latitudes,whxh might be done 
to 70 aeicAegrees im 4 or 5 ſheets of — that by ſetting, 
fitting numbers at nE i 

eee Ward. 
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Having provided the blank chart, let the example to explain 
the Propoſition be this. Having ſapled from the Lizard, about 
the diſtance of 5 degrees. , or Jo tenths on the fift Rumbe from the 
Meridian 5 W b W. 1 would kyow what lengitude and latitude I 
am come into. | 

Now to perform this, firſt you muſt ſet the Lizard accor- 
ding to its longitude and latitude aforeſaid upon the chart at 
L, then from L draw the; line LM which is the rumbe you 
have failed upon, then take five degrees which is the diſtance 
you have ſailed, out df the meridian line; upon the ſide of 
your chart from 50 to45, and ſet it from L to N. ſo the croſſe 
at N ſhal repreſent the place where you are, which you may 
readily ſee by the Map,to be about 47 degrees and ;; of lati- 
tude, and about 3 degrees ? of longitnde, that is 6 degrees 
of longitude, diſtant from the Meridian of L. Bur if you 
ſhould keep your account by the plain chart you would 
reckon your ſelfe but 4 degrees, ;; of Longitude diſtant from 
the place L. | 

And though this way there may be ſome ſmal miſtake,ſome- 
times in over, ſometimes in under reckoning, if you be not ve- 
ry careful to take your diſtance out of the meridian line, as 
neer the latitudes as you can, yet if the diftance be not A 
and eſpecially if the Rumbe be not far from the Meridian, your 
errour wil not be much. And you may the Jeſfe regard it, be- 
cauſe this being but ”=_ dead reckoning , you need not truſt 
to it, but may correct it afterward,when you have opportunity 
to obſerve the latitude. 

But when your courſe lies neer the Eaſt and Weſt, fo that 
you are forced to truſt to your dead reckoning , becauſe you 
cannot correct it by obſervation of the latitude, then it wil be 
the more needful, for you to be the more exact in ſetting off 
your diſtance, which you may doe by the Quadrant: as for 
example, ſuppoſe you have ſayled the diſtance of 5 degrees, or 
5o tenths ful Weſt from L, and would know what longitude: 
you are then in. NY | | 

Firſt, draw the line A R O in the Quadrant pag-32, by the 
arch of 30 deg, which is the parallel latitude you have failed 
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Having provided the blank chart, let the example to explain 
the Propoſition be this. Having ſayled from the Lizard, about 
the diſtance of 5 degrees, or y0 tenths on the fift Rumbe from the 
Meridian S W b W. I ald kyow what longitude and latitude I 
am come into. | 

Now to perform this, firſt you muſt ſet the Lizard accor- 
ding to its longitude and latitude aforeſaid upon the chart at 
* from L draw the; line LM which is the rumbe you 
have failed upon, then take five degrees which is the diſtance 
you have ſailed, out df the meridian line; upon the ſide of 
your chart from 50 t045, and ſet it from L to N, ſo the croſſe 
at N ſhal repreſent the place where you are, which you ma 
readily ſee by the Map,to be about 47 degrees and ;; of lati- 
tude, and x hw 2 degrees ;* of longitnde, that is 6 degrees 
of longitude, diſtant from the Meridian of L. Bur if you 
ſhould keep your account by the plain chart you would 
reckon your ſelfe but 4 degrees, of Longitude diſtant from 
the place L. | 

And though this way there may be ſome ſmal miſtake,ſome- 
times in over, ſometimes in under reckoning, if you be not ve- 
ry careful to take your diſtance out of the meridian line, as 
neer the latitudes as you can, yetif the diftance be not great, 
and eſpecially if the Rumbe be not far from the Meridian,your 
errour wil not be mach. And you may the ſeſſe regard it, be- 
cauſe this being but your dead reckoning , you need not truſt 
to it, but may correct it afterward,when you have opportunity 

to obſerve the latitude. 

But when your courſe lies neer the Eaſt and Weſt, fo that 
you are forced to truſt to your dead reckoning , becauſe you 
cannot correct it by obſervation of the latitude, then it wil be 
the more needful, for you to be the more exact in ſetting off 
your diſtance, which you may doe by the Quadrant : as for 
example, ſuppoſe you have ſayled the diſtance of; degrees, or 
5o tenths ful Weſt from L, and would know what longitude: 
you are then in. el 5h | 3 

Firſt, draw the line A R O in the Quadrant pg · 32, by the 
arch of 5odeg, which is the parallel latitude you have Jailed. 
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5. 
By the Rumb- 
and difference 
of latirudero 


finde the point 


where you are. 


in ; then becauſe you have ſailed the diſtance of 5 degrees in 
this latitude, marke where the fifth parallel line in the Qua- 
drant, croffeth the line AR O, which is at R, therefore take 
the diſtance A R our of the Quadrant, and transferte it into 
the chart from L to R, ſo ſhall R be the true point where you 
are, whoſe longitude you may ſee by the map ro be about 2 
degrees ; being diſtant from the Meridian of L 7 degrees 2, 
whereas by the plain chart you would think your telf to be bur 
5 degrees diſtant 


PROPOSITION 5. 


Knowing the longitude and ibs the place from whence 
Jonſer ſail, together with the rumbe you have ſayled upon, 
and by obſervation knowing the latituae of the place you are 
in : to know thereby the longitude of this place you are in, 
and how farre you are diſtant from the place you came. 


His Propoſition is the ſame with the fift propoſition in 
the uſe of the plain chart, and is performed juſt after the 
ſame manner, but with far more truth in reſpe& of the 
tongirade or difference of meridians. For example, let the 
place from which you ſer ſail be the Lyzard,, whoſe longitude 
and latitude is before ſet down,let the Rumbe upon which you 
have failed be the fifth Rumbe from the meridian S by xr. 
and laſtly, by your obſervation, you finde your ſelf in the la- 
titude of 45 degrees, the longitude and diſtance of this place 
from Li is required. | | 
To performe this. Firſt, having made the foregoiug chart, 
ſet down the Lyzarg according to its longitude and latitude 
at L, then draw the line L M which is the fift Rumbe from the 
meridian, and laſtly, becauſe you finde your ſelfe to be in the 
latitude of 45 degrees, lay your ruler to the parallel of 45 
in your chart, and draw the line DM. Now the point where 
this line D M croſſeth the rumbe line LM, is the place which 
yqu are then in, whaſe longitude you ſee by che Map is 358 
degrees : ſo that it differs from the meridian of I. 11 de- 
grees . But if you ſhould pe rforme this propoſition u = 
the 
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the plain chart, you would account your ſelf. to be but 7 deg. 
and an halffrom the meridian of L. _s WR 

ſtly, if you meaſure the length of the line L. M, either by 
the meridian line on the fide of the chart, or rather by the 
Quadrant, as was ſhewed before, you will finde that you ba ve 
ſay led from L; 9 degrees, or 90 tenth. - 

Thus you ſee this, which is the moſt uſeful} propoſition of 
all, being the moſt certain way by which the Seamancan keep 
his account, is as ready performed, and juſt in the ſame man- 
ner, as in the plain chart. Neither ſhal the Seaman need to 
trouble himſelf, in keeping his accounts with more curious 
calculations: for conſidering he cannot obſerve the latitude 
ſo exactly but that he may miſſe therein 5 or 6 minutes: as al- 


ſo that the ſhip cannot be ſteered, ſo exactly, but that it may 


alter from the Rumbe ſuppoſed, many minutes, if not ſome 
few degrees: and ſeeing alſo, it will be eaſie to draw the lines 
of Rumbs and Latitudes, in a chart whoſe meridian line ſhall 
be about this ſize, more exactly then can be obſerved or ſtee- 
red. What profit will be gained then by more curious calcu- 
lation? . = 
PROPOSITION 6. 


The reftifying of your dead reckgning, by your obſervation. 
E — Propoſition is to be performed here, as is ſhewed in 


the plain chart, onely you. muſt meaſure your diſtances 
by the meridian line, neer the latitude you are in. 


PROPOSITION 7. 


His Propoſition is but for variety, and recollection of 
what was ſaid before, and to be performed in like man- 
ner upon this Chart. 


PROPOSIT1ON 8 & 9. 


T Heſe two Propoſitions belong onely to the plain chart 
1. plain table, and is not ſo fit for this. Plat 


la 


8 & g. 
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Of ſayling by a great Circle, 


The praiſe of 
this way ot 
ſayliog by a 
gr-ar Cucle 


Firſt, it is the 
necreſt way. 


Secondly, it is 
t ie moſt (on - 
ve nient way. 


In all theſe Propoſitions, there are theſe four principall 
things to be taken notice of. 1 the Longitude, 2 the Latitude, 
3 the Diſtance, 4 the Rumbe.” Any two of theſe bei 
known ; the other two may be known thereby. So that theſe 
Pro poſitions might be varied many wayes, as you may ſee in 
Mr. Gunter: Workes. But what I have faid already, being 1 
hope ſufficient to inſtruct you in the nature aud uſe of the 
Chart, and theſe A moſt neceſſary, 1 ſhal not further 
enlarge upon this in this place. 


'CHAP. V. 
Of: ſayling by a great Circle. 


Y 


Now come toſhew how you may fail bythe arch 
W of a great Circle, which is the moſt exact wa 

A of ſayling of all others, but in regard of the dif. 

ficultie that there is in the calculation thereof, 

it hath diſcouraged the Sea-man from looking 


after it: but I ſhall ſhevy you hovy this may plainly and ea- 


ſily be performed by Geometry, vvhich I hope vvil be for the 
generall profit and eaſe of Seamen. For you muſt knovy that 
the diſtances of places found out as vvas before ſhevved in the 
uſe of the del · chart, is ſeldome the neereſt diſtance betvveen 
any tvvo places, but it is onely their diſtance in the rumbe. So 
that if the tvvo places are not both under the Equinoctiall or 
both in one meridian, then there is ſomewhat a neerer cut 
bety ven the tyvo places, then the rumbe points out: vvhich 
ſometimes, eſpecially neereithe Poles, is very conſiderable. 
But this is not all the benefit vwhich comes by this vvay of 
fayling, but many times vvhen your courſe lies neer the Eaſt 
and Weſt, this vvay is farre more convenient. For if you ſhould 
ſail full Eaſt or Weſt, you muſt altogether depend upon your 
dead reckoning, having no vvay to help your ſelf, by the ob- 
ſervation of the latitude, but noyv if you ſail by the arch of a 


great circle, betyyeen tid fuch' places, you not onely go the 
nee- 


* 
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neerer vvay, but alſo may alter your latitude many degrees, 
vvhereby your account may be altos rectified, * as for exam- 
ple, ſuppoſe you vvere to fail from Spain to Virginia, both 
vvhich lye neer the parallel of 40 degrees, and — the 
difference of longitude betvveen tvvo ſuch places in the 
parallel of 40, to be 70 degrees, the diſtance of theſe 
tyvo places meaſured in the parallel of 40 ( vvhich is the 
rumbe that leads betvveen the tvvo places being Eaſt and 
Weſt) is 53 degrees , but their diſtance in the arch of a great 
circle is but 52 degrees, , that is 1 degree, leſs. But this as 
ſaid, is but the leaſt part of the benefit that comes by this vvay 
of ſayling : the chiefeſt is this, that in ſayling between two 
ſuch places by the arch of a great circle,you wil firſt in the one 
half of the way raiſe the Pole 5 degrees , and then in the 
other half depreſs the Pole as much , ſo that in your whole 
Voyage you wil alter the latitude 11 degrees 2, & ſo by the 
obſervation of the latitude you may rectifie your dead recko- 
ning very wel, which you cannot do, ſayling in the parallel. 
Thus you ſee this way of ſayling is not only the neereſt but 
the beſt way. 

Now concerning this way of ſayling, there hath been but 
little written by any, and therefore I ſhal be the more large in 
this. Captain Saltonſtall in his Beoke called the Navigator, 
hath ſaid ſomwhat how to dire cta parallel courſe, but for any 
other courſe he hath ſaid nothing, and what hee ſheweth is to 
be performed by Arithmetick. Maſter Nermood in his Book of 
T rigonometry. hath added as an appendix many Problemes of 
Sayling by the arch'of a great circle whereby thoſe; who both 
can, and wil take the pains , may by calculation finde out all 
things neceſſary in this way of Sayling. But thoſe ways of cal- 
culation as they are very difficult to the unlearned, fo they are 
tedious to thoſe that have the beſt skil: and therefore I hope 
it will be wel accepted, if 1 here ſhew you how the ſame may 
be performed by Geometry, both plainly and ſpeedily , and yet 
with as much exactneſſe, as need be required. 


H 


And 


o in the ex- 


ample of the 
Summer Llands 
the diſtance by 
the rumbe is 
3299 miles, 

The diſtance 
by the a ch is 
3204 miles, 


chat is 95 
miles leſſe. 
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Few ha ve 
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And in the purſuance hereof, I ſhal keep as cloſe to Maſter 
Normood, as I can, both in his Propoſitions and Examples, that 
thereby you may fee how neerly my plain lines wil approach 
to the exactneſſe of his calculations. Now if you obſerve him, 
there are theſe three things, which muſt be found out in every 
Example. Firſt, the diſtance of the two places in the arch of a 
great Circle. Secondly , the angle of poſition from the one 
place to the other. Thirdly, to finde out what longitudes and 
latitudes the arch of the great circle doth paſſe through be- 
tween the two places. 

For the firſt of theſe, knowing the longitude and latitude 
of two places, to finde their diſtance in the arch of a great cir- 
cle , which is always the neereſt diſtance, I might ſhew you 
how to perform this in the firſt place, but I here paſſe it by for 
theſe reaſons. Firſt, becauſe Maſter right, Maſter Blundevile, 
and Captain Saltonſtall, have all of them demonſtrated it in 
their Books already. And ſecondly, becauſe the chief benefit in 
this way of ſailing doth not ſo much conſiſt in ſaving of a litle 
way, as in ſayling the moſt convenient way : thatis, ſo as you 
may alter your latitude moſt , and ſo your reckonitig may be 
the more certain. For though neer the Poles , the difference 
of the diſtance of two places, inthe arch of a great circle, 
and in their rumbe, may be conſiderable; yet in moſt Voyages 
it is not : as in the forenamed Example of two places in the pa- 
rallel of 30 degrees, the difference by calculation is found to 
be but one _ , which is ſearce conſiderable in the 
whole Voyage, being 52 _—_— — it wil be ſomewhat 
difficult, & it requires great curioſity in drawing of thoſe lines 
preſcribed by them ſo exactly, that you may come to the know 
ledge of the diſtance any thing neer. Laſtly, all that trouble 
is needleſſe. For though in calculation this diſtance muſt be 
found out firſt, that ſo you may find out the reſt of the Propo- 
ſitions following: yet in this way I am about to ſhew that 
which follows , no way depends upon the true knowledge of 
this diſtance: ir ſhal be ſufficient therefore for the preſent, to 
tel you, that this way is always ſomewhat the neereſt way. 

For the ſecond of theſe Propoſitions, which is to know the 


angle 
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angle of poſition from the one place to the other. Though this The angle of 


muſt be found out in calculation before you can proceed any 
further, yet in this work it is more needleſſe then the former 
propoſition, and therefore may be very well omitted. 

But now for the third Propoſition, which is the finding out 
by what Longitudes and Latitudes the great circle muſt paſſe 
between the two places, this being the very end aimed at in all 
the work, may be thus attained. 

Firſt, draw the following Quadrant A D B, and divide it 
into degrees; then conſider of what length your Tangent 
line muſt be, and accordingly ſet off your Radius from A to- 
ward D the larger * the better, but iu this Quadrant, the Ra- 
dius is A R) and this Radius is always a tangent of 45degrees. 
Then from the point R, draw the line R T parallel to the 
ſide of the Quadrant A B: this line R is the Tangent line 
which you muſt divide into degrees, as you fee in the figure 
by drawing ſtraight lines from the Center A to the limbe of 
the Quadrant. Then transferre this line to the ſides of the 
Quadrant A Band A D, and then ſetting one foot of your 
compaſſes in the center A, open the other to the ſeverall de- 
grees in the line AB or A D and draw the arches. Now you 
muſt know that theſe arches are the parallels of latitude ; and 
the ſtraight lines drawn from the Center, are Meridian lines, 
or the lines of longitude. The arches of latitude you muſt num- 
ber as in the figure: but the lines of longitude you may num- 
ber as your occaſion requires. 
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this operation. 
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This ts a projection of a part of the Globe in plano by Natural T angents: 
You may if you pleaſe, when occaſion requires, divide a ¶ irele into foure Qua- 
rants, and draw the lines of Lingitude from the Center ,and number them to 360, 
and likewiſe deſcribe the Circles of Latitude round about the Center, and you 
may make this Projection as large or as little as you will by the Table Natu- 
ral T angents , if you lengthen or ſhorten your Radius. 1 
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A Table of Naturall Tangente. 
The Radius being 1000 parts. > 
D. Ta. D. Tag. D. | T ang. D. T anget 
1 017 24 445 46 | 1,036 69 | 02,605 
21035 | 25 466| 47 1,072| |70|02,747 
31052; 26 48 | 1,112 | 71 102,904] 
4|070| | 27 510| 49 | 1,150 [72 [03978 
5 0 71 [28] 5321 5 1192] [731935277 
6 1% 29 554 [51 1,235 | 74 03,487 
71123 30 5771 {52 | 12280] 17503732 
8 141 * 601 [53 1,327| [76 104,011 
g9|158| 132] 624] | 54] 12376| 177 | 94,331 
10276 33 | | 55 1,428 78 044705 
11| 194 6 6| 1483 j79| 955144 
lg] [381 935) 157) eee 
I 6 2 58 15600 81/06, 313 
1312311 [36 727 8 N 
144.242 1371 754 | 59 | 14664! 8297115 
17 268 E 781 on 1,732 $3 08,144 
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70 18 290 
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22 | 404] | 45 | 1000 | 67 2,356 55 Infinite 
231424 Rad. |68 2475 | 
lowing Figures, the parts to be reckond upon the Scale as before. Ius will finde 
227 le — eller when you mould make 4 large Tangent line to ſerve fer 
places onely neer the Pole; Or when you would make a very little T angent line that. 


ſo you may 
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Let your Radius be 
of what length you 
pleaſe » firſt divide 
it into 10 equall 
parts, and then ſub- 
divide each of thoſe 
parts into 10, ſo you 
ſhall have 100 parts 
in your line then you 
may, if you can, di- 
vide each of theſe 
100 parts into 10, ſo 
Jor ſhall have 1000, 
But this laſt diviſi- 
on will be needleſſe, 
for you may by your 
eye gueſſe as the pro- 
portion ell part · Ha- 
ving thus fitted your 
Scale of equal parts, 
jou may price, down 
the line of T angents 
out of this T able. 
Note after you are 
paſt 45 degrees in 
the Table, the Fi- 
ure before the Com- 
ma, ſhews the hole 
Radius, or how many 
times the whole Ra- 
dirs is Contained 
therein,and the three 


bring in the degrees neer the E quinottiall into your Quadrant. 
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e ſujling by a great circle. 


The flank be- 
ing made will 
ſerve for many 
examples, fo 

t the work 
wil be very 
ea ſie. 


Example. 


The working 
of the exam. 


The proof. 


Having thus drawn this blank Quadrant, you muſt ſet 
down therin the two places you are to ſail between, according 
to their latitudes and longitudes, and then onely by your ru- 
ler draw a ſtraight line from the one place to the other, and 
this ſtraight line will repreſent the great circle which paſſeth 
between the two places, and will exactly croſſe thoſe degrees 
of longitude and latitude, which you muſt ſail by. 

For the example and proof hereof, I ſhal take Mr. Ner- 
woods example ofa voyage from the Summer 1ands to the Li- 
Tard, the latitude of the Sammer- lands is 32 degrees 25 mi- 
nutes, let the longitude thereof be ſuppoſed to be 300 de- 
grees, the latitude of the Lizard is neer o degrees, the diffe- 
rence of —_— betyveen the tvvo places is ſuppoſed to be 
70 degrees, 10 that the longitude of the Lizard vvil be 10 de- 
grees. And it is required to know by what longitudes and 
latitudes the arch of a great circle drawn between theſe two 
places doth paſſe. 

Firſt, let the line A B repreſent the meridian of the Sum- 
mer 1lands, upon which you muſt marke out their latitude 
32 degrees, 25 minutes at B, and becauſe the longitude there- 
of is 3co : ſetdown 200 at the end of the line AB, ſo the 
Summer Ilands (hal be ſet down according to their longitude 
and latitude: then count ſtill forward the degrees of the dif- 
ference of longitude tili you come to 70 degrees in the limbe 
of the quadrant, and there draw the line A C 70, this line will 
repreſent the meridian of the Lizard, and upon this line you 
muſt marke out the latitude of the Lizard, which is 530 de- 
grees at C, then lay your ruler to theſe two markes at B and 
C, and draw the ſtraight line B C. This line B C will repre- 
ſent the arch of the great circle between theſe two places, and 
if you guide your eye along in this line, you may readily and 
truly perceive by what longitudes and latitudes you ſhould 
fail, for marke well where this line croſſerh the arches of 
latitude , and the lines of longitude , and that ſhews the true 
longirudes'and latitudes of the archof the great circle, accor- 
ding to your deſire. Now the truth hereof will more evi- 
dencly appear, if you compare the 4atitudes<and 8 

l 
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k which this line interſectteth with this cable thereof calculated 

by Mr. Norwed for every fifth degree of longitude. In che trench 
8 5 Probleme of 
; Longitude | Latitude | | Longitude | Latitnge ſailing by the 
5 De. g D. | Deg. m | De. . | Deg. m. — 
310 % 32 25 || 3408.40 | 4g og 0 


305 J0 | 35. 52 || 345845 | 49 47 
300 f 10 1 350g 50 50 15 
315815 11 34 355375 50 31 
320,020 | 43 34 $6076 | 

32558 25 45 24 9550 85 
3308 30 46 564 Fo co 


Now you may hereby ſee, that the line B C in the point G 
doth croſſe the 305, or the 5 degree of longitude from B al- 
moſt at the arch of 36 degrees of latitude, juſt as the table 
ſhewes it ſhould, at 35 degrees, 52 minutes of latitude. Again, 
the line B C doth croſſe the 310 or the 10 degree of longi- 
tude from B in the point h, almoſt at the arch of 39 degrees 
of latitude agreeing with the table which ſhewsit to bein 2 8 
degrees 51 minutes. And ſo in all the reſt it ſo neerly agrees, 
that if you take any care in making of this blank Map to draw 
the — of latitude, and the degrees of longitude truly, you 
ſhal not need to uſe any calculation, though you are wel skil'd 

therin, for the thing hereby may be much more exactly known, 
then the courſe of a ſhip can be ſteered. 
For the further explaining of this, take another example, 
which ſhal be of a parallel courſe. Suppoſe two places to be An <xanpledk 


ſcituate in the parallel of 30 degrees of North latitude, and "2 — | 


m — — — — — — 


their difference of longitude to be 70 degrees, the one being 
in zoo, the other in 10 degrees of longitude, and it is deſired 
to know what longitudes and latitudes the arch of a great 
circle being drawn between theſe two places will paſſe 
through. 

To perform this, firſt in the line A B-marke out the latitude 
of the one place which is 40 degrees at E. Then in that ſame- 
arch 
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Of ſayling by a great Circle. 


Proofe of the 
work e, by its 
ag rei ment 
with calculati - 
On. 


arch count 70 degrees of longitude, from E to F, and there 
make a mark for the other place, thus the two places bei 
ſet down upon the blanke map according to their latitudes 
and longitudes, draw a ſtraight line from E to F, and this 
will repreſent the great circle, which is to be drawn between 
the two places, and the interſections which it maketh with the 
arches of latitude, and the lines of longitude will ſhew the true 
- ws and latitudes by which this great circle ought to 
aſle. 

F Now for the proof hereof though Nr. Norwood in his 
Book, hath not calculated the longitudes and latitudes of the 
arch of a great circle in ſuch an example as this: yet his rules 
ſhew how to do it, and according to them I have calculated 
this table, ſo that you might ſee the exactneſſe of this way by 
its agreement with the table. 


Longitude Latitude Longitude Latitude 
100 100 
Deg. De. De. m. parts Deg. De. De. m. parts 
300 % yo ©0 ,00 335335 45 48 68 
305505 41 34857 | 249840 45 35858 
310 J10 42 53 E88 345 $45 45 15 825 
315815 43 55 $92 359459 44 42270 
320,20 44 42:270 355855 43 55892 
IJ] ©, 360 I 60 88 

325D25 45 15&?5 360 N 42 53& 
3308.30 45 35F28 | coi'n.65 4 342857 
335 35 45 4 68 oo 70 40 o oo 


Note if you draw lines by every degree of _ in the 
blanck Map, as there is by every degree of latitude , you may 
then findeout the latitude of the great circle for every degree 
of longitude. But this paines wil be needleſſe, yet the lines 
may be for ſome uſe, for it your two places differ more in la- 
titude then they do in longitude, then it will be your better 
way to ſet down by what longitudes the great circle doth paſs 
at every fourth or fift degree of latitude. . 

Now that the longitudes and latitudes of a great =_— _ 
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ſound dut will be exact enough for the Seamans uſe, if you The longi ud-s 
be any thing carefull and bandſome in drawing of the lines of & latituics of 


latitude and longitude true, obſerve what Mr. Norwood faich 
to this purpoſe, his words are theſe. 

Having ſpoken before the calculation hereof: but notwith- 
ſtanding all that hath hitherto been ſaid, it may ſeem hard to 
direct a ſhip, and to keep ſuch a rekoning as may be agreeable 
to this method of ſailing. And indeed as it is in a manner im 
poſſible, ſo neither is it neceſſary that a ſhip ſhould alwayes 
perſevere exactly in the arch ofa great circle. It may ſuffice, 
and it is almoſt the ſame in effect, if a ſhip be ſo directed that 
ſhee go neer this arch. Which how to do he ſheweth in the 
next probleme, wherein I ſhall follow him, onely whereas he 
directs you to finde out the longitudes and latitud es of the 
arch of the great circle, by calculation, I have ſhewed you 
how to ſave that labour, and yet finde it out ſufficiently exact- 
ly for your uſe. | 

Having therefore found out the longitudes and latitudes 
by which the great circle muſt paſſe, as is before ſhewed, you 
muſt likewiſe provide you a blank Sea- chart, drawing it ei- 


ther by the leſſer or larger Meridian line, as is before ſhewed. 


Then prick downin this chart the latitudes through which 
the arch of the great circle doth paſſe at every tenth degree of 
longitude Then if your chart be of the leſſer ſize, you may 
with your compa 2 draw an arch of a circle through thoſe 
pricks, and this ar h will repreſent the great circle hetween 
the two places. But if your chart be of the larger ſize, and ſo 
your compaſles be not large enough, to draw this circle; or elſe 
you are forced in regard of the length of the voyage to make 
two or three charts for it, then you may prick down the lon- 
gitudes and latitudes of the great circle for every fift degree 
of longitude, and with your ruler, draw little ſtraight lines 
from one prick to another, and yet theſe lines wil repreſent 
the great circle wel enough. Aud thus the great circle beir.g 
drawn upon the chart, you may eaſily by the former directi- 


ons in the uſe of the chart, ſee what point you mnſt ſteer up- 
I on 


the arcl»il us 
found out wil 
be exact c- 
nough. 


* See Maſter 
Norwogd in his 
Problemes of 
ſaling by a 
great ci cle. 
Prob. 9. latter 
end. 
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It is not good 
to ſteere upon 
quarter points, 
becauſe they 
arc not ſo vi- 
ſible in the 
Compals, nei 
ther is it good 
to alter your 
courſe too o- 
ren, 


* Theſe places 
are not ſet 
down accor- 
ding to their 
true Longi- 
tudes, it is on- 
ty the diffc- 
rence of Long. 

which I rc- 
ſpect. 


The manncr.of 
working upon 
the g:nerali 
Chart. 


The courſe you 
muſt ſteere up- 
on. 

It may ſeem 
to ſome that 
chis Circle NO 
p cannot be tae 
necreſt way, 

but 


on at the beginning of your voyage, and afterward: altering 
your courſe by halfe a point at a time, you may keep as neer 
to the arch of the great circle, as either you need or can e. 
pect to do. 

Now becauſe Mr. Norwood bath ſufficiently explained this 
in the example ofthe Summer-l/ands, and the Lizard, I ſhall 
paſſe by that example, onely ſetting it down upon, the chart, 
and referre you to his directions, and ſhew you the like in a 
parallel courſe. 

Suppoſe you were to fail fromthe coaſt of Virginia to the 
coaſt of Portugal between two places lying in the parallel of 
40 degrees north latitude, and the difference of longitude 
between them is 70 degrees, the firſt place being in zoo de- 
grees of longitude, and the ſecond place in ro degrees of lon- 
gitude, and you would fail by the arch of a great circle, be- 
tween theſe two places. \ 

Firſt, you muſt by your blank Map finde out the longitudes 
and latitudes by which the arch of the great circle muſt paſſe, 
then having drawnthe following Seachart, firſt prick down 
the firſt place therein at Naccording to its longitude 300 de- 
grees, and latitude 40 degrees. Then likewiſe prick down the 
ſecond place at P, according to its longitude 10 degrees, and 
latitude 40 degrees, chen at every tenth degree of longitude 
from N prick. down the latitude of the great circle for that 
proper longitude thus at i, which is 10 deg. of longitude from 
N, you muit make a prick at 42 degrees, 53 minutes of lati- 
rude, and then at d, which is 20 degrees of longitude from N, 
you myſt make another prick in 44 degrees, 42 minutes of la- 
ticude, and fo for every tenth degree of longitude. Then draw 
the circle N a6 c de, &c. to P, and this will repreſent the arch 
of the greatcircle between theſe two places. And hereby you. 
may ſee how you mult ſhape your courſe, viz. as followeth. 
Firſt, you mult fail from N to a, upon the ſixt rumbe from the 
Meridian which is EN E, 4 degrees, , or 41 tenths of à de- 
gree, ſo you will be in the point a, whoſe longitude is 305 de- 
grees, and the latitude thereof is 41 degrees, 34 minutes. 
Then you muſt fail from « to c, half a point more Eaſterly , 
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buc ratherche 7 degrees ;£ or 77 tenths, or double leagues, ſo you will be in 
— * — the point c, whoſe longitude is 315 degrees, and the latitude 
proceedsfrom thereof is 43 degrees, 48 minutes. Then you may fail from e to 
chis cauſc, be- e, upon the ſeventh rumbe from the meridian, which is E by N 
Faulethe cg, the diſtance of 7 degrees, %, or 72 x tenths of a degree, and 
ot longitude ſo you wil come to the point e, whoſe longitude is 3 25 degrees 
1 and the latitude 45 degrees 13 minutes. Then altering your 
Poles, though courſe half a point more toward the Eaſt, you may ſail from 
they de made e ſtof, the diſtance thereof being 4 degrees :, or 4 degrees, 9 
equall in the tenths, and almoſt an half, ſo you wil come to the longitude 
Frede and of 332 degrees, and the latitude is 45 degrees 42 minutes. 
— — Then from f you may fail to g, ful Eaſt, the diſtance is 2 de- 
are made lar- — 753 or 2 degrees, 1 tenth, and the longitude wil be 335 
ger to anſwer degrees, and the latitude 45 degrees, 42 minutes, thus you 
chercunto. vvil be come juſt the one half of your voyage. Novy to per- 
— — be forme the other half, as you raiſed the Pole before by little 
— at and little, ſo novy in the ſame order you may depreſſe the 
Ji ant chat che Pole again, untill you come to the ſame parallel of 30 degrees, 
line E F. is and ſo finiſh your voyage, vvhich you may more plainly ſee 


— _ _ by this follovving table of the vvhole voyage. 


and ſar is 
| plainly to be 
| ſeen upon the 
| Globe, 
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The ſeverall pla- The conſe The diſt. [The Lon 
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from to a , ENE | 4 og}3o5 4 34 57 


2 from a to c I 7 691315 0.43 43 80 

3 from c to e EbN | 7 26 325 0045 13 22 

4 from e tof 1 | 4 93/332 04, 42 70 

5 from fro g Faſt | 2 0933; qa 42 70 

6from g to h Eaſt 2 09338 q 42 70 

7 from hto 1 | 4 93]45 Of 13 22 

$fromitok, EHS | 7 261355 g 48 80 

v from k to / 7 7 69005 olgl 34 57 
ſ1o from io? | ESE | 4 ogjoto olo © of 
The Summe 52 _ | 


You muſt not thinke to finde theſe courſes and diſtances 
which I have ſet down in this table, can be ſo exactly found 
out by the former generall chart, which is drawn by che leſſer 
Meridiau line, but if you draw two or three blank charts by 
the larger meridian line, in two or three ſheets of paper, you 
may then finde them out eaſily, and as exactly as need be. In 
theſe ſeveral charts, you may ſet down your dayly cour ſes 
and diſtances, and then when you pleaſe you may prick down 
the ſumme of theſe reckonings upon the generall chart, and 
thereby the better ſee whereabouts you are in reſpect of your 
whole voyage. Thus you may eaſily, know the ſeverall parts, 
and the total ſumme of your voyage at any time. 

Or elſe you may keep account of ſuch a voyage as this, and 
finde out all your diſtances and courſes upon one blank chart, 
drawn in a ſheet of paper, ( or leſs if you pleaſe) as in the 
figure following. But I would not wiſh. = to ſcant your 
ſelf to ſo ſmall a chart as this is, this being ſo little, onely in 
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A way to avoid 
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A ſalagbys grea Circle, 


Take theſ: La- 
titudes out of 
the Table, page 
56, 


you muſt fail under, fi 


regard of the littleneſſe of the book, and ſo the lines are bro- 
ken off, oftuer then otherwiſe you need to do. 

Now in this following chart, being fitted to the latitudes 
ſet down your firſt place N accor- 
ding to the laticude thereof, which is 40 degrees, then prick 
down the latitude of the great circle, at the firſt fift degree of 
longitude, which is 41 degrees, 34 minutes at a, then laying 
your ruler from N to a, pricke out the line N, which will 
repreſent the arch of the circle from N to 4. Then the latitude 
of the circle for the next 5 degrees, is 42 degrees, 53 minutes, 

or. parts, this muſt be ſet down at R, and then draw the 
pricked line from «to R, ſo you have the arch of the circle 
from N to R. Now if you would know what courſe you muſt 
ſteer : by your ſcale of rumbes you ſhal finde that from & to 
a, the courſe is & N E, and the diſtance from N to A meaſu- 
red in the meridian line, is 4 degrees, , or 41 tenths of de- 
grees. And here now becauſe the rumb line doth run above the 
arch of the circle at a, I leave this courſe and alter my courſe 
halfe a point more towards the eaſt. 

Alſo in regard of the ſhortneſle of the chart, I am forced 
to break off the arch of the great circle at a, and ſet down 
the latitude thereof in the firſt meridian again at 4, and ſet 
down the latitude thereof in the firſt meridian again at 4, 
drawing a line from to a, then 5 degrees from this meridian 
that is 10 degrees, from the firſt place N, I ſet down the lati- 
tude of the great circle, which is 42 degrees, 53 minutes or 
88 parts at i; and 5 degr.from b, that is 15 degrees from N, I ſet 
down the latitude of the circle, which is 43 degrees, 55 mi- 
nutes, or 92 at c, and prick out the lines ab and bc, which re- 
preſent the great circle, then by a ſcale of rumbes, I ſer off 6 
rumbes and a half, which is the black line 4 c, which almoſt 
meets with the pricked circle at c, and the diſtance from a to 
e, is 7 degrees , as you may finde by meaſuring it in the me- 
ridian line. And note though the rumbe line ws the arch of 
the circle, do not here cloſe exactly, yet it is no matter: for I 
have drawn it thus to even 5and 1odegrees that it might agree 
wich what hath been before fad. 
Here 
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Here again becauſe of the ſhortnes of the Tr 
to break off the circle, & che rumbe line, & ſexchemin'the Arſt 
meridian at c chen ↄdeg. from the meridian at c that is 20 deg. 
from N, I prick down the latitude of the arch, which is 4.4 deg. 
42 minutes, or 70 parts, at 20; and five degrees from this 20, 
I prick down the latirude of the arch in that longitude, which: 
is 45 degrees, 15. minutes, ot 25 parts, ate, then I draw the 
pricked lines from cto. aa, and from 20to'e, which repreſent. 
the arch, and I likewiſe draw the rumbe line V by E from c to 
e, which doth very neerly concurre with the arch at e, and the 
diſtance from c to e is-7 degrees, and almoſt & or as in the 
the table, 7 degrees, 3“. 7 | 

Here again þy reaſon of the ſnortneſſe pf the tart, 1 am 
forced to break offggain; and ſetting the latitude of this point 
e, inthe firſt meridian at e, 5 degrees from this Iſet down the 
latitude of thearch of the great circle belonging to that lon- 
gitude, which is 45 degrees, 35 minutes, or 58 parts at zo, 
this meridian is 30 degrees diſtangyfrom the-firſt, place at N. 
And then 5 degrees from this, which is 3 5 degrees from the 
firſt meridian at N, I ſet down the latitude of the arch, which 
is 45 degrees, 4 minutes, or 68 parts at g, then I draw the 
pricked lines from e ta 20, and from 30 tq.g.; this repreſents 
the arch, now at the point #, lalter my courſe half a point more 
to the Eaſtward, therefore by the ſcale of rumbes, ſetting bf ' 
7 points and a half from the point e, I draw the line e f, which 
is N by E, half a point to the Eaſt: and having ſayled upon 
this point from e to f, the latitude wil be 45 degrees, 42 mi- 
nutes, or 70 parts, and the difference of l ngitude from ? is 7 | 
degrees, and the diſtance from E is degrees, , but the diffe- 
rence of longitude from the firſt place at N, is 32 degrees. 

Laſtly, becauſe now I am as farre to the Northward as the 
arch of the great circle will allow me, I here at f alter m 
courſe halfe a point more, and fo ſail from f to C full Eaſt, 
fo I have altered my longitude in all 35 degrees, and am come | 
juſt one halfe of the voyage. | 

Now to perform the other half,you muſt continue to do as 
you did before, firſt prick out the great circle, and then finde 

out 


Neceſſaryobſervations in ſi wling. 
out the rumbes you muſt ſail vpon from one point to another, 
which you may alter now and then half a point, and ſo — 
may lay the Pole in the ſame order and proportion that before 
you raiſed it, as you may ſee by the table before, page 61. 
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CHAP, VI. 


Shewing ſome obſervations which may be of uſe in al 
theſe three kinds of ſayling. 


va) Aving ſhewed you hœw to fail, either by the 

Rumbe that leads from one place ro another, 
or elſe by an arch of a great circle extended be- 
tween two places, I ſhal now lay down ſome 
obſervations, which may be nſefull in either 
of theſe wayes of ſayling ; for ſometimes it is 
beſt to uſe the One way, ſometimes the other, in ſome voyages 
itis beſt to ſail by the Rumbe, in ſome voyages it is beſt to fail 
by the arch, in ſome voyages it is the beſt way to uſe both. and 
to keep neither to the rumbe nor to the arch exactly. 

In voyages to the ſt-Indics, though the neereſt way, be 
by the arch of a great circle; and though the way by the di- 
ret Rumbe, lies very wel : yet it is uſual in theſe voyages to 
ſteer wide from both theſe neerer ways, vir firſt, to ſteer much 
more to the Southward then the courſe lies, until they come 
into the latitude of the place, and then to run their courſe 
Weſt, until they arrive at their defired port. And this way is 
very good, eſpecially when you fail unto a little lone Iſland. 
For firſt, by ſayling toward the Line, you ſhal gain the bene- 
fit of the Tradewind (as they call it) which doth moſt con- 
ſtantly blow between the North and Eaſt, between and neer 
the Tropicks. Secondly, hereby you may be ſure not to over- 
ſhoot the Iſland you would ſayl to, which otherwayes may 
eaſily be done. For it isan hard Matter in a long voyage, to 
ſteer your courſes ſo exactly, and keep your account of your 
way lo perfectly, as not to miſſe — few leagues: and = 
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ſide if this could be done, yet the courſes and diſtances can 
not be ſo exactly known, becauſe the true longitudes of places 
one in reſpect of another is not ſo exactly found out, as is to 
be wiſhe41 for. And if by either of theſe cauſes, when you ſhall 
come to the end of your reckoning, you ſhal chance not to be 
in fight of the Iſland, you wil then be at ſuch a loſle, that you 
wil not know which way to fail to finde it, whether Eaſtward 
or Weſtward, and ſo muſt be forced to vvander at randome 
untill you have a ſight of ſome knovvn place, by which you 
may knovv hovy the Iſland bears from you. Therefore in lay - 
ling to ſuch a place as this; it is the beſt vvay to be ſure to get 
into the latitude of the place, a good while before you come 
to it, and then ſayling neer that latitude, you ſhall be ſure not 
to paſſe by it without a ſight of it. 

In voyages from the Veſt-Indies, the uſual way is firſt to 
ſail much more northerly, then the true Rumbe doth lie, and 
this likewiſe is to get the benefit of the wind, for as the winde 
lies moſt Eaſterly toward the Equinoctial, ſo it blows moſt 
weſterly towards the Pole: alſo this way is the neereſt way, 
becauſe it lies neer the arch of a-great circle. But many Sea- 
men not knowing ſo much, and eſpecially keeping their rec- 
koning upon the plain chart, this convenience might prove an 
inconvenience to them for they are many times at their jour- 
neys end 150 or 2co leagues before they are aware, and ſo 
might eaſtly overſhoot their port, and loſe themſelves, but 
that they ſæil to the maine land, or great Iſlands that they can- 
not paſſe by. 

Now as for theſe cauſes you ſometimes ſtray from the rumb 
or arch which lies between the two places, ſo theres another 
conſideration which may be a ſufficient reaſon for a litcle wan» 
dring, ſome:imes out of the way, and that is the 1nconveni- 
ence that there is, in ſayling far upon a courſe of Eaſt or Welt. 

Becauie you muſt always depend upon your dead reckoning 
which is ſubject to much miſtake, having no way to correct it 
by obſervation. This parallel ſayling makes che journey many 
times ſeem tedious. As a man that travails in an unknown way, 
thinks ti e miles and the way to be longer then indeed they are, 


whereas 
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whereas he that knows the road and how farre it is from place 
to place, goes on more chearfully. Therefore the labour wil 


not be loſt if you go ſometimes a little out of your way for this 


conſideration, that ſo you may have the more certainty of 
your account. 

Indeed the way of failing by the arch of a great circle doth 
very much help in this, as | have ſhewed at large in the for- 
mer Chapter, but yer if you keep your ſelf in your yoyage too 
ſtrictly to the arch, you muſt runne much of your way in a pa- 
rallel, or very neer it. As in the example of the parallel voy- 
age inthe laſt chapter, the difference of longitude berween the 
two places being 7c degrees, if you keep to the arch, you muſt 
firſt fail EN E, til you alter your longitude 5 degrees, then 
balfe a point more Eaſterly, til you alter your longitude 
ro degrees more, then you muſt ſail Ny E til you alter your 
longitude 10 degrees more, that is in all 25 degrees, but af- 
terward the 7degrees which are ſet down half a point off the 
Eaſt, and the three degrees ful Eaſt, is little better then a pa- 
rallel courſe : then again this being the middle point of your 
voyage, you mult ſail io degrees more in the ſame proportio- 
ral courle, ſo that of the 70 degrees of the whole voyage you 
muſt ſail 20 of them neer the courſe of Eaſt and Weſt. 

Now you ſhal ſee how eaſily this may be avoyded, and that 
ſeveral wayes : firſt let the courſes be continued as before til 
you come to 25 degrees difference of longitude, which is at 
e in the laſt * chart, then if at this point you leave the great cir- 
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cle a little, and keep on your courſe ſtil upon the rumbe - M 


by E, til you come to 35 degrees of longitude, your latitude 
wil be 46 degrees, 36 minutes, or 60 parts, differing from the 
latitude of the arch 55 minutes, but your diſtance for theſe 10 
degrees of longitude wil be but 7 degrees , that is but 222, 
more then the other way, which makes but 4 miles, which 
makes 4 miles, which is ſo little that it is not to be regarded in 
reſpect of the diſtance in theſe 10 degrees, being 425 miles. 
Again if you begin ſooner to ſwerve from the arch, yet the 
difference of your way wil not be much, as you may ſee by 
this table which differs much 2s other in the rumbes, 
i | 2 | lati- 
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latitudes, and longirudes, but yet it differs but little in the to- 
tal ſumme of the diſtances, being but 23, which is but 12 
miles. 


Difference The courſe Diſtance or, I he true The Lali 
of Longi- or Rumbe. way ſayled. Longi tude. tude. 
tude. | 


Deg. P. Peg. Min. Deg. Min. 
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Once * againif you try another way, as if you ſhould fail 
from the firſt place N, in the latitude of 40 degrees, upon the 
6 rumbe EN E, til you have altered your longitude 35 de- 
grees, which is the half of your voyage, you wil then finde 
your ſelfe to be at Q, inthe latitude of 50 degrees, 12 mi- 
nutes, and your diſtance or way ſayled, will be 26 degrees . 
Then if from this point you alter your courſe,and ſail upon the 
6 rumbe Southward, again, ES E to P, your diſtance wil be 
as before 26 degrees , and ſo you wil come to the latitude 
of 40 again, being the place you deſire, ſo that your whole 
voyage by this reckoning wil be but 5 2 degrees ] though 


it be ſomewhat more then the diſtance by the arch, which is 
os 


52 degrees, , yet it is leſſe then the diſtance of theſe two 
places, in the parallel which is 53 degrees, , and the loſſe 
of the way wil be wel recompenſed, eſpecially in failing from 
the Indies, by the advantage of the wind, and by the certainty 
you — keep off your account, ſayling alwayes upon the ſixt 
rumde 


By 
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By this alſo it appears, that the longitudes and latitudes of 
the arch of a great circle, and the courſes and diſtances which 
you are to ſail upon, in tracing thereof, may be ſufficiently 
found out in the tracing thereof, may be ſufficiently found out 
by the wayes be fore ſhewed, ſo that there needs no other cal- 
culation for them, ſince a ſmal wandring from them, will not 
alter the length ot the way in any conſiderable quantity. 

Thus alſo you may eaſily avoid ſayling upon a courſe of Eaſt 
& Weſt. Which way ſoever your voiage lies, it wil be your beſt 
way to ſteer no neerer tothe Eaſt or Weſt, then the ch rumbe 
from the meridian. For ſo you may by your obſervation of the 
latitude, correct your account which otherwiſe you cannot do, 
and in doing thus, you vvil not go much out of your vvay. For 
ſuppoſe you vvere to ſail betvveen tvvo places, under the E- 
quinoctial line, ſo that the direct and neereſt way between 
theſe two places, lies ful Eaſt and Weſt, yet you may. ſayl be- 
tween theſe two places upon the ſeventh Rumbe, and go not 
much out of your way. For example, let the two places be di- 
ſtant 10 degrees, if you firſt ſail the one half of your way up- 
on the 7 Rumbe, that is till you have altered your longitude 
5 degrees, you wil raiſe the Pole very neer one degrce, viz. 
7255, and your diſtance or way ſayled will be but 5 degrees, ;> 
almoſt, vix. 5 degrees, . Then if you alter your courſe, and 
ſo lay the pole as much upon the 7 Rumbe the other way; ſo 
you wil come to the place deſired, having run the ſame di- 
ffance as before: thus in a voyage of 10 degrees, or 1c0 tenths 
or double leagues, you go not fully 2 tenths out of your way, 
which is not onein 50, which wil be wel recompenſed, becauſe 
in ſailing thus upon the 7 Rumbe, you may by the obſervation 
of the latirude correct your account. For this rumbe raiſeth 


or depreſſe the Pole almoſt one degree in ſayling of five, which 


wil ſerve very wel to correct your account by, and therefore I 
wil not perſwade you to go any further, out of your way. And 
if you direct your courſe according to this rule, this is the far- 
theſt that you need go out of the way. For in all other places, 
the arch of the great circle, v is the neereſt way betweentwo 
places, doth always lie ſomewhat between the Pole, and the 
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parallel of Eaſt and Weſt, a nd cherefore in raiſing the Pole 
upon the 7 Rumbe, you wil not go altogether ſo much out of 
your way, if you obſerve to incline your courſe alwayes to- 
ward the Pole. Thus you ſee you need not ſayl directly Eaſt 
or Weſt at any time unleſſe it be when you feare you ſhal paſs 
by ſome little lone Iſland, as is aforeſaid. 

In voyages neer the Pole it is beſt to guide your ſelf as neer 
the arch of the great circle as you can, having reſpe& to the 
former conſiderations. And in theſe voyages your beſt way 
wil be to keep your reckonings, both upon the Chart and up- 
oe the Map, ſo the one wil help the defects of the other. As 
for example, the Rumbes from one place to another, are eaſi- 
eſt to be found out upon the chart, but the diſtances of the pla- 
ces, and the arch between them wil be found out more eaſily 
by the Map. For the places being ſet upon it according to their 
longitudes and latitudes, wil be more compoſed and hold bet- 
ter conformity to the Globe, being in a manner the ſame with 
, eſpecially within io or 20 degrees from the Pole. Thus then 
if you are to ſail upon diſcovery, and not to a certain place, 
your belt way wil be; by the rumbe which you ſail upon, and 
by the latitude which you finde by obſervation, to finde 
out the longitude of the place you are in at any time by the 
chart, and then ſetting down this place, according to its lon- 
gitude and latitude thus found out, upon the Map, you may 
more readily ſee its diſtance and poſition from any other 
place. But if you are to ſail to a certain place, whoſe longjtude 
and latitude is known, then it wil be beſt, to ſer the place down 
firſt in the Map, and fo to finde out the longitudes and lati- 
tudes of the great circle between them, which being pricked 
down upon the chart, you may ſee how to ſteer your courſes 


to the place appointed. 


In all your voyages it wil be a good way to keep your ac- 
counts vpon two blanck charts, upon the one, you may keep 
your dead reckoning, upon the other, your corrected account. 
And the benefit hereof wil be this: if you be careful to ketp 
your dead reckoning outward, and homewards true, you may 
thereby whether there be any current between the two 1 
an 


* 
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and which way that current ſets, and how faſt it runnes. For 
if chere be a current between the places you ſail to, which way 
ſoever the current ſets, your reckonings outward and home- 
ward wil not agree, and indeed you can keepe no good ac- 
count of your way, til you know which way and how faſt the 
current runnes. 

For example: firſt, ſuppoſe the current runnes Eaſt 12 
miles a day, and you ſayl againſt this current accordiug to 
your account, by your Log-line (which is the beſt meaſure of 
your dead reckoning) 60 miles Weſt in a day, your true pace 
or diſtance wil be but 48 miles in a day, becauſe the current 
wil ſet you back 12 miles, which ſubſtracted from 60, there 
remains but 48. On the contrary, if you ſayl Eaſtward in this 
current, (and ſo ſayl with it) 60 miles a day according to your 
log-line, then your true motion wil be 72 miles a day, becauſe 
the current wil ſet you forward 12 miles more then you ſeem 
to goe. a 

decondly, ſuppoſe the current run Eaſt one mile an hour, 
if you ſayl in this current N E or S &, look how many hours 
you ſail, ſo many miles the ſtream wil ſet you more forward in 
your longitude, then yon are avyare of; aud yet your lati- 
tude, vvil fal out according to your account. On the other ſide 
if you ſayl N / or & W- 'in this current, the current vvil drive 
you backvvard ſo many miles, and yet your latitude vvil be ac- 
cording to your account. 

Thirdly, if the current run upon any rumbe betvveen the 
meridian, and the Eaſt or Weſt, then your true motion vvil 
differ ſrom your dead reckoning, and alſo from your account 
dy obſervation, both in longitude and latitude, fo that until 
you knovv in ſome ſort both vvhich vvay and hovv faſt the 
current runs, you can never keep a good account of your vvay 
and the onely way to finde out the current is to keep a good 
account by the log-line outvvard and homevvard, and by ſer- 
ting this dovvnupon your blanck chart you may plainly ſee 
vvhich vvay the current runs, and hovy faſt, as after Nor- 
woed hath very vvel demonſtrated in the end of his Sea man- 
Practict. 

In 
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In moſt voyages, it wil be good to keep your courſe con- 
ſtantly, (or as much as youcan) upon one arid the ſame rumb, 
for ſo your account wil be more eaſily and certain kept. For 
at every ſhifting of your courſe, the true point that you are 
in, cannot be ſo certainly known, but that you may miſreckon 
ſomewhat both in the latitude and longitude thereof. For the 
latitude by which you have the moſt certainty of y our place, 
may be miſtaken 5 or 10 minutes, by any iuſtruments ordina- 
rily uſed, and this may cauſe 20 or 30 minutes errour in the 
longitude, and this errour, at every changing of your courſe, 
may as wel chance to be increaſed, as to be ballanced one 
time with another, whereas if you ſteer your courſe conſtant- 
ly upon one rumbe, as it wil avoyd the trouble of drawing ſo 
many rumbe lines, ſo there can be no greater errour in your 
account, then there ſhal happen to be in the laſt obſervati 
of the latitude, which cannot be much. But if you are force 
to ſhift your courſe in regard of the wind, then in the cor- 
recting of your account, obſerve the rule in the ſecond caſe of 
the ſixt Propoſition of the plain chart, drawing a ſtraight line 
from your firſt place to the place you are then in. 

It vvil not be amiſſe as often as you can, to get a ſight of 
ſuch Capes, Headlands or lands, as lye neer your courſe, 
which being ſtanding marks, wil give you certain knowledg, 
vvhereabouts you are, and ſo you may the better direct your 
courſe and perfect your account. 

Laſtly, you muſt have an eſpecial care of your compaſle, 
that it be every way perſectly and exactly made, and likewiſe 

ou muſt be as careful, that you ſteer your courſe exactly up- 
on that rumbe you reckon on; to vvhich end, not onely the 
Steerſ man muſt be diligent to keep the ſhip to the courſe ap- 
pointed, but you muſt be frequent in obſerving the variation 
of the compaſſe, vvhich may be ſo vvel performed by the Sea 
rings in uſe among dea- men, that no Inſtrument can be devi- 
ſed fitter for the purpoſe, this variation being knovvn, muſt 
be allovved for in your account, that ſo you may knovy the 
true rumbe you ſail upon, vvithout vvhich there can be no true 


account kept. 
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Lthough the way already propoſed for the fin- 
ding out of the arch of a great circle, between 
two places, is the moſt eaſie and 2 way 
that can be, yet becauſe it is not ſo general as 
to take in all places, but is onely to be uſed 
when the two places are both, on the one ſide 
of the EquinoRiall : as alſo it may ſeem ſomewhat defective, 
becauſe it doth not ſhew the diſtances of places; I have there. 
fore here added this ſecond way, partly for variety, and part- 
ly to ſupply the defects of the former. But as this way is more 
artificial, ſo it is more difficult, both in the demonſtration, and 
ractiſe, which cannot be avoided. But you may the better 
Cor with ir, becauſe you wil ſeldome be forced to uſe this 
way, but may very wel content your ſelf with the other in moſt 
Voyages. 


This and all other queſtions of this nature, concerning che 


reſolution of any ſpherical triangle, may very eaſily be perfor- 
med by the Globe: but becauſe the Globe is a chargeable In- 
ſtrument, and ſo every one cannot have it: therefore ſeverall 
men have for ſeverall uſes invented ſeverall wayes to project 
the Glybe upon a Plane. You may ſee the ſeverall projections 
thereof in Mr. Gunters book of the Sector. The fitteſt for this 
purpoſe wil be that of Gemma Friſius, which: is moſt uſed in 
Maps of the whole world, the projection whereof is, as follow- 

eth. | 
_ Firſt, draw the circle A D B C, and divide it into four parts 
or quadrants, by the croſſe diameters, A B and CD, then di- 
vide each quadrant, into go degrees and number them as in 
the figure, then if you keep one end of your ruler fixed at the 
point A, and lay the other end to the ſeveral degrees in the 
lower Semicircle, DB C, ſo. you ſhal divide the Diameter 
CD into its parts, which are 1 In the ſame man. 
ner 
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ner, if you keep one end of your ruler fixed inthe point C, and 
lay the other end to the ſeverall degrees of the Semicircle 
A D B, you may divide the diameter A B into halfe tangents. 
Having thus divided the circumference and the diameters, 
they muſt guide you in the drawing of the meridians and the 
parallels, which are all parts of perfect circles, and you may 
finde their centers by theſe three points. Firſt, for the Meridi- 
ans, they all concurre in both the Poles A and B, and their 
third point is their correſpondent degree in the diameter 
C D. Then for the parallels, two of their points are their de- 
grees in the outward circle, and their third point is their cor- 
reſpondent degree in the diameter A B. By theſe three points 
you may finde the center, and ſo draw the arch as is ſhewed in 
the firſt chapter. But to ſave that labour, you muſt know, that 
the centers all lie in the diameter lines, which muſt be exten» 
ded beyond the circle, and then the centers are thus found aut. 
The diameter C V being divided into half tangents as before, 
if for every degree you account two, beginning from the cen- 
ter E, ſo you thal have the centers of the meridians. Then if 
you ſet one foot of your compaſſes in that center, and open 
che other to the Pole A or B, it wil paſſe through the corre- 
ſpondent degree, or third point in the diameter C D: on the 
other ſide ot che center, ſo the meridian wil be drawn upon 
the one ſide: I hen with the ſame diſtance of your compaſſes 
you muſt draw the other anſwerable to that on the other fide. 
Then keeping your cumpaſſes yer at the ſame diſtance, ſer one 
foot in the center E, and with the other, marke the diameter 
A B, both above and below, and theſe markes ſhal be the cen- 
ters of the parallels. Ihen ſet one foot of your compaſſes in 
theſe centers; and cloſe your compaſſes, til the other H treach 
to that degree oi laticude in the outward circle and ſo draw 
that arch trom ſide to fide And if you finde that the arches 


- thus drawn, do paſſe exactly through their three reſpective 
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points, in the circle and diameter, your work is true, other- 
wiſe not. 

For example, if you would draw the meri dians and paral- 
lels of 4) degrees, firſt the tangent of 4 5 being doubled, makes 
| 90, 
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90, Which counted both ways from the center E doth reach 
to C and D, therefore ſetting one foot of your compaſſes in 
Cor D, and opening the other to the Poles at A or B, draw 
the two like arches A f B, on either ſide the center. Then to 
draw the parallels of 45 degrees, keep your compaſſes at this 
diſtance, and ſetting one foot inthe center E, with the other 
croſle the diameter A B, both above and below in the points 
G & N, theſe are the centers for the parallels of 45, therefore 
ſet one foot inthe center G, and cloſe the other, till it reach to 
45 degrees in the outmoſt circle, and fo draw the arch 45 R 45. 
Then ſet one foot of your compaſſes in the other N, & ſo draw 
the other parallel 45 P 45. thus theſe 4 arches are drawn. 

And thus you may eaſily doe for any other degree under 
45, but when you come-to the degrees above 45, then you 
muſt extend the line C D, and laying one end of your ruler 
to the point A, and theother co the degrees of the upper ſetni- 
circle, you may divide that part of the line without the cixcle as 
you did before that part which was within, into half tangents, 
and ſo doubling your degree find out the center therof Or elſe 
when you draw the former meridians, you may remember to 
turne about the compaſſes, and marke the line C D withyur the 
circle; by theſe markes you ſhal divide the line into half ran- 
gents, and fo you may finde out the centers as before. 

But becauſe ſome ot theſe centers, wil fal ſo farre without 
the circle, that your compaſſes will not reach them; you may 
then bridle a thin ruler, that wil bend, with a double ſtring 
like a croſſe bow, and then by tvviſting tlie ſtring together, 
you may by little and little, ſet it to what bent you pleaſe, till 
it ſhal cut the three points of your arch you would draw, and 
then vvith your pen, you may dravy your arch, vvh«h if the 
ruler be all of one chickneſſe, and ſo bend in all places alike, 
it vvil be very true. Your compaſles vvil reach the centers ve- 
ry vvel, til you come to 60 degrees, but afteryvard you muſt 
be forced to uſe this or ſome fach like way to belp your ſelf. 
The larger you make your draught, and the more meridians 
and parallels you draw in it, ſo much the better it is, therefore 
if you can , make it ſo large that you may draw meridians and 

pa- 
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parallels through every degree, which you may do very wel in 
a ſheer of large paper in a leſſer draught, you may draw every 
ſecond. degree, which is the leaſt I would wiſh you to do. 
Laſtly, to ſave time and labour in drawiug of theſe blanks 

for every queſtion: when you have made a little triall and 
know how to draw them, then draw two good large ones of 
one and the ſame ſize, which you may do very well by draw- 
ing the ſame lines in both, before you ſtir your compaſſes from 
their diſtances : then fix the one of theſe to the other by their 
centers ſo that they may be turned round, and the uppermoſt 
of theſe being drawnin fine thin paper, and a little oyled, you 
may eaſily ſee through it all the lines of the other. And thus 
you ſhal have an * Inſtrument whereby this and moſt other 
queſtions of ſpherical triangles may be reſolved. 

- Haying thus ſhewed the drawing of this projection, I ſhal 
now come to ſhew you the uſe of it in ſeverall examples. The 
firſt example ſhall be the fore- mentioned voyage from the 
Summer-Ilandi, to the Lizard, the latitude. of the Summer- 
Iſlands being 32 degrees, 25 minutes North, and the latitude 
of the Lizard, being 50 degrees North, and their difference 
of longitude being 70 degrees, and it is required to know firſt 
the Latizudes and Longirudes by which the arch of a great 
circle drawn hetween theſe two places doth paſſe. Secondly, 
the angleof poſition from the firſt place to the ſecond. Third- 
h the neereſt diſtance between the two places. 

To perform this, firſt you muſt ſet down upon your draught, 
th-- firſt place which is the Saummer-1ſlaxds, according to the 
latitude thereof which is 32 degrees, 25 minutes in the out- 
moſt circle at-S: And herein you muſt regard how the ſe- 
cond place doth beare from the firſt. If the ſecond place lie 
Weſt ftom the firſt, then you muſt ſet down the firſt place on 
the Eaſt or right;fide of the circle: but if the ſecond place lie 
Eaſtward from the firſt, as it doth in this example, then you 
muſt ſer down the firſt place on the Weſt· ſide of the circle, as 

it is here at 8. Then from the point $ through the center E, 
draw the diameter line & E K, and croſſe it at right angles with 
the line ME N. Then ascohating 70 degrees (which is = 


_— 
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The longirudes 
and latitudes 
of the arch. 


The angle of 
poſition. 


The diſtance 
gl cheplaces. 


difference of longitude of the two places) in the diameter CE 
from C to o, mark chat meridian arch, & thereupon mark out 
the latitude of the other place which is 50 degrees at L. Thus 
the two places are ſer down according to their latitudes and 
the difference of their longitudes at $ and L. Now to help you 
to draw the arch of a great circle between theſe two places S 
& L, you have theſe three points $ L & K, by which you may 
finde the center of the arch which is ac M, in the line N M, 
therefore ſet one foot of your compaſſes in M, and opening 
the other to any of the three points, draw the arch S L K. This 
arch is the great circle that paſſeth through theſe two places, 
by which you ſhal finde all the things deſired. - 

As firſt if you would know by what longitudes and latitudes 
this arch doth paſſe (which is the thing moſt needful co be 
known) if you trace the way of this arch, through the meri- 
dians and parallels of the draught, you wil finde them to a- 
Sree with che former table hereof for every fifth or tenth de- 
Sree. For at 10 degrees of longitude from S, the arch paſſeth 
through 39 degrees of latitude: at 20,through 43 5, and ſo of 


the reſt. 


Secondly, if you would know the angle of poſition from $ 
to L, then obſerve in what point the arch SL K doth croſſe 
the line N M, which is at T, then take the diſtance NT, and 
meaſure it inthe ſemidiameter C E from C toward E, and it 
wil reach almoſt to 49 degrees, which ſhews the angle of poſi- 
tion to-be North- Eaſterly almoſt 49 degrees. 

Thirdly, if you would know the diſtance of the two places, 
you muſt with your compaſles take the diſtance of the two 
places > and L, and meaſuring it in that meridian, which a- 
grees with the angle of poſition, viz. 49 degrees, you ſhall 
finde it wil reach from A to V, now if you reckon che degrees 
of the parallels of latitude from A to this point V, you ſhal 
have the diſtance which is 5 2 degrees and a half. 

Likewiſe you may meaſure any part of this arch S L, in this 
meridian A V, if you always ſer one foot in &, and open the 
other to the point required, and then ſet one foot in A, and the 
other wil ſhew the diſtance of that place. Thus the _— 
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wil be found out as exactly as by any other Geometrical way, 
but in regard of the ſmalneſſe of the projection, you may mi- 
ſtake ſome fevy miles or leagues. | 
But if you vvere to ſayl from the Lizard to the Summer - 
1ſands, then you muſt firſt ſer dovvn the latitude of the Li- 
zard on the other ſide of the circle (as I noted before) & ſo the 
vvork vvil fal out much as it did before, for the longitudes and 
latitudes of the arch vvil be the ſame, only accounting them 
backvvards, the diſtance vvil be the ſame, viz. 53 degrees and 
a half, onely it muſt be meaſured in another meridian, accor- 
ding to the angle of poſition from the Lizard, vvhich vvil be 
about 81 degrees, ſo that in effect, all is the ſame, onely the an- 
le of poſition, vvhich is of little uſe, but to finde out the 
cale of the diſtances. So that if you regard it vvel, one la- 
bour vvil ferve to finde your yvay ourvvard and homevvard. 

Imight here ſhevy you hovy to perform the parallel queſti- 
on, but becauſe ſuch queſtions may vvith more eaſe and cer- 
tainty be performed by the former vvay, I ſhal not ſpend time 
a bout it, I ſhal onely inſtance intvvo forts of voyages, vvhich 
cannot be performed by the other projection, and in ſuch ca- 
ſes as theſe there vvil be ſome need of this vvay, and not elſe. 
Firſt,vvhen one of the places is under the Equinoctial, and the 
other rovvard one of the poles. The other is vvhen the one 
place hath North latitude and the other Sourh. 

Suppoſe you were to ſa'l from the iſland of St. Thomas, 
which hes under the Equinoctial, and hath about 35 degrees 
of longitude to the Straight; of Mage llaa, which hath about 
52 degrees of South laticude, and differs in longitude from 
the former place gc degrees to the Weſt-ward : now it is re- 
quired to finde out the arch ofthe great circle between theſe 
two places, and the longitudes and latitudes of this arch, with 
the angle of poſition, and the diſtances of the two places. 

To pertorm this, firſt ſer down the Iſle of vt. Thoms, which 
is under the Equinoctial, at the one end of the Equinoctial 
line at D, then accounting 90 degrees of longitude from D to 
E, there is the meridian of the Straights of Magellan, whereup- 
on you muſt mark out the latitude thereof, which is 53 de- 
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grees at W, ſo you ſhal have theſe three poitts DW. C, by 
which you may finde thecenter, and draw the arch DW G, 
now this part of the circle from B to W, is the arch of the 
great circle, which lies between theſe twyd places; by which 
you may finde all the other things required. 
As firſt for the longitudes and laticudes of this arch, they 
are found out by noting where it croſſeth the circles of longi- 
rude and latitude in the draught, which you ſhal finde for e- 
very tenth degree to be as in this table. | | 
The d l. Lie Lad | Long, Latitude | Long. Latitude 
eude being juſt Deg D. W. Degr. D. W. | Degr. D. m. 
go deg. the an- 10 Iz 58 1 40 40 28 70 51 16 
— — 20 24 25 | J0 45 21 | 80 52 35 
rea - 
— Ar eee IHE: os. 
idi 
3 — Secondly, for the angle of * poſition between the two pla- 
diſtanceBW, ces, this is ſhewed by the arch DW croſling the Semidiameter 


which is 37 de- 
grees, bur ar 
other times 
muſt follow the 
rule. 


Likewiſe the 
diſtance D W 
needs no other 
meaſuring, bur 
muſt needs be 
9 degrees, 


Example of 
p aces in ano- 
ther ſcituation. 


E E, ſo that if you take the diſtance B W, and meaſure it in the 
diameter C D, it wil reach from C to 37 degrees, which is the 
angle required, & the ſcituation ſhews it to be South weſterly. 

Laſtiy,for the diſtance of the two places, if you take the di- 
ſtance D W and meaſure it in the 37 meridian line (according 
to the angle of of poſition) It wil reach from A to the Equi- 
noctial line, which ſhews the diſtance to be gc degrees. 

The laſt example ſhal be of two places, the one being on 
the one ſide, and the other on the other ſide of the Equinocti- 
all. As, ſuppoſe you were to ſail from the Sammer-Iſles, to the 
Cape of good Hope, the latitude of the Summer-/ſles, is 32 
degrees 25 North, and the latitude of the Cape of good Hope 
is 35 degrees ſouth, and ſuppoſe the difference of longitude 
between theſe two places to be 90 degrees, and it is required to 
find out the arch of the great circle between theſe two places, 
according to the 1 and latitudes thereof, the angle of 
poſition and the diſtance of the tvvo places. 

To perform this firſt you muſt ſet down the firſt place ac- 
cording tothe latitude thereof in the outmoſt circle at : and 
ravv 
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draw the diameter S K, to which you muſt draw the line N M 


ſquirewiſe at right angles, then counting the difference of 


loagitude which is 90 degrees from C, the meridian of the 
Cape of good Hope will fall in the line A B, which you muſt 
mark out according to its latitude 35 degrees South at X, then 
by theſe three points & X K, find the center hich will be 
in the line N M extended, and ſo draw the arch S X K. 

Now firſt, for the longitudes and latitudes of this arch you 
may find them by ſeeing how this arch doth croſle the cir- 
cles of longitude and latitude in the draught, which for every 
tenth the degree of longitude is as followeth. 


Long L atitude Long. Latitnde | 
Deg. Ds 77 Deg. '' Deg m. = 
0 32 50 = * 
10 26 748 . 18 
20 19 2 70 23 8 
„ = N i. = 0 
40 o2 of "36: 


Then for the angle of poſition, you ſhal finde it thus, mark 
where the arch S & K, doth croſſe the line N M, which is. at 
Z, then with your compaſſes take the diſtance Z M, and mea - 
ſuring it in the ſemidiameter C E, yon ſhall finde it will reach 
from C almoſt to 60, vi. 39 degrees, 25 min. Southeaſterly. 

Laſtly, for the diſtance of the two places, if you fake the 


diſtance of the two places in the arch & X, and meaſute it in 


this meridian, of 60, you ſhall finde it will reach from A to Y, 

which is 107 degrees and a half, or more exactly 107 degrees, 

34 minutes. „ Sahni . 0 5 . 
If you make two oftheſe draughts, and joyn them toge- 


ther, as I noted before, your:work will be ſomgybat more eaſie 


and readily performed. Fot then im any queſtion of this na- 


ture, you need but turne the Pole-of the upper paper, to the 


latitude of the firſt place in the under papet. I hen marke out 
the ſecond plage accorſſing to its longitude and ſatitude, ia the 
meridians and parallels of the under paper. Then mark what 

M cir- 
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per Paper. 

By this likewiſe moſt TE of Aﬀtronomy may be per- 
formed, as by the plage of the dun, to know the Declination 
of che Sun, his right aſcenſiqn, aud oblique aſcenſion, his am- 
plitude at riſing and ſetting, and by the height of the dun to 
know the Aʒimuth and the time of the day, with many others 
but becauſe ſame of theſe require mote exactneſſe, then any 
ſuch Inſtrument will afford: and likewiſe they are ſomewhat 
beſide my preſent purpoſe ; . I ſhall oof. RoW * of them. 


* # 
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CHAP. VIII. 


How 10 find the arch of a great circle between any twe 
places:how: ſe ever fainuain, bythe ali of: Few 
Hens aceording ia the-xiuies of tb Jia d, 


JD + Hough ſore of cheſe archer ſpoken of in this 
r un Chapter, may ſeeme at the firſt very un- 
LN —__ deter upon the Quadrant of 
ſpoken of owe: fiſtly Chapter : yer 
ry four of cheſe Quadrant together; 
you may thereby make a projection of almoſt 
half che obe, nich may repreſent the moſt part either of the 
Northerne, or the Southerne Hemiſphere , and therein draw 
theſe lines, which ſhall repreſent the arches,not onely between 
any two — it ane of theſe rende but between 
* two place, though in contrary Hemiſpheres, 
— theſe ſtraight lines will not reprefent all the parts 


ofthe arches ſo nib as the foreſaid * 


Of falling H great Cirele, 
Toth, failing 4 Title in che eroſf the EquinoRtiall = 
from one Hemtſphere into — eangent line 
runs out there to an infinite length. But yet yon may ſo pro- 
portion the Radius of your tangent, that may come 8s 
neer the Equinoctiall as you pleaſe, but if you come wich- 
in five or ten degrees thereof, it is as neer as need be. And 
I make this addition, becauſe the foreſaid Aſtrolabe is very + 
troubleſome to make, eſpecially if it be large; and if it be 
ſmall, then the longitudes and latitudes of the Arch will not 
be exactly diſcerned upon it: whereas this kind of projection 
is more ready to be made of any largneſs you _ and not 


onely ſo, butthoogh, b oy Inſtruments were ready he: 


your preſent ule, yet theſe nes are fr che moll 
more eallty. drawn upon his, then arches upon the oc 8 
* And theref ore though you way uſe one of thofe projettions lte 820d w 


make uſe of a 


ſqmettmes for your better direction in drawing the * upon grait 4 
this yet . will find chieſe more fit to ſhew the longitudes of the — 
aAichks: beezuſe + may in'thyfgincreyſe lable yith his, 


" diminiſh the * Antitude to what quantity you which wit 
And it wi 5 t fo ake two br three of Io direft 
ey — ws, che one to ew pla dereta, 


= I — ry | e ckam- 


L Þx5203 iT LON. 


To us the . tw6 places , he W Auk n by Y. | 
the ſame On 1 e N 2 


' His is moſt pass ** * rules, for taking this . 
ther for the North or / Sduth N you may fer 
down any two places therers.,, to their longitudes 
and latitudes ( if they bee not — Equinoctiall) and 
ſo draw a ſtraight line between them, the which line ſhall re- 
preſent that part of the arch berween the two places, and 
ſkew the longitudes and latitudes of the ſaid arch, according 
as the lines of loagitude, and ws circles of latitude croſſe = 
2 ai 


Thark done iu 
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aid-line of the arch: 25 was before ſhewed in the fifth Chap- 
tert - Therefore. it will need no further example. g 
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2 PROPOSITION. 


To find out the arch of a great circle between two places whereof th# 
one hath latitude, and the other 14 under the Equinettiall, having 
any difference of longituat. 


Fi, ſecke out the longitude and latitude of the place wich- 

out the EquinoRiall, and there make a prick for ic accord- 
ingly, drawing aline from the Pole, by the longitude thereof. 
Then from this point as your center draw your other line, 
which muſt make jult ſuch an angle with this line of longitude, 
as ſhal be equal to tbe difference of longitude between the two 
pl aces. So that if their difference of longitude be 90 degrees, 
this line muſt make right angles therewith , and if the diffe- 
rence of longitude be more or leſſe, the angle muſt be ac- 
cording. 

For example, {et the one place be the Summer I ſl and: ha- 
ving 32 degrees, 25 minutes of North latitude, and let the The degreeso# 
other place be under the EquinoRiall, having 90 degrees dif- lengitude you 
ference of longitude. Set down the Summer- Iſt andi at & ac- 7 — 
cording to their latitude 3 2 degrees, 25 minutes, and becauſe — ary 
the other place hath go degrees difference of longitude, draw longitude is 
the line SE at right angles with the line AS. And the chiete;; 
this line ſhall repreſent moſt part of the arch between the two thing. aherefote 
places, and ſhew the true longitudes and latitudes thereof as 3 
far as your paper will give leave, which in this is but to 20 gig meridian 
degrees of latitude, but you may continue it to 10 or five de- whereas it 
grees of latitude, as you pleaſe. ſhould be a- 

This line thus drawn is all one with the line SE upon the bout 316 deg. 
Aſtrolabe, and as that ſhewes the longitudes and latitudes of 
the arch, ſo doth this, which. it would do more exactly if the Theſe exam- 
paper were larger. The degrees and minutes of theſe lon- — _ 
gitudes and latitudes I need net ſet down, having done nd re 
that before already, by which you may ſee the truth noted them 
of theſe. Likewiſe ſuppoſing this to be the South Hemiſphere, with the ſame 
the line DWC is all one with the arch in the Aſtro- letters as near 
hable DW C; that part of the line DW, _—_ as | can, 
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the longitudes and latitudes of the arch, between the lle of 
St. Thomas under the EquinoRiall, and the Straights of Ma- 
gellan, having 53 degrees of South latitude, as you may ſee 
by comparing with the Aftrolabe, and the calculation there- 
of in that Chapter. 

So if the difference of longitude be more or leſſe then go 
degrees, the angle muſt be according. Thus the line $ F upon 
this, repreſents the ſhort part of the arch Sf upon che Aſtro. 
labe , which cuts the Equinoctiall at 42 degrees of. longitude. 
And thelineS LT repreſents the Arch SL T upon the Aſtro- 
labe,which cuts the E quinoctiall at 1484 degrees of longitude, 

ohh as you may ſee by drawing the line A R patalell to the line L I 

ROOF ce through the point A. And thus alſo you may fet off the longj- 

longirude of tude of any place which is under the _— iall, or find in 

thoſe places, What longitude any circle doth croſſe the Equinoctiall, of 
which you will have uſe in the next Propoſition, 


3 PROPOS1T.1OK, 


T wo places being in contrary Hemiſpheres , te draw a line r | 
ſenting the arch between them. 7 


: ; 10 this purpoſe you muſt underſtand that thoſe great cir- 
1 = cles are of ſuch a quality, that if they be extended to 1 80 
though the degrees, or halfe the Globe, they cut the ſame degrees of la- 
arch requires titude in either Hemiſphere. Thus you ſee upon the Aſtro- 
3 points, yet lable, chat the ſtraight lineS E K, and alſo thearches SLTK, 
the line here and Sf V X K, being all great circles, all meet in the ſame tle- 
— grees of latitude, (though indifferent Hemilpheres) vis. #t 
— 1 =: Sand K, which are diſtant 120 degrees of longitude. So that 
vou, alwayes ns Nb > 

have, viz, the if you know the one of thele points of latitude in either 
point oppoſed Hemiſphere, the other muſt be like unto it, onely 180 degrees 
ro che latitude difference in longitude. * Which conſidered you will 55 


of che firſt have two points i Hemi } n 
klare, difane points in one Hemiſphere to draw yout line, hy, 


— though the places lye in different Hemiſpberes, and. ag q 


the lone itude Muſt have the foreſaid three points to draw the areh hy in t 
and lavcude of Aftrolable, ſo you may draw this line, baying any 4. of nh. 
the other. ſaid points. P"O "9 


For 
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For inſtance take the example mentioned in the former 
Chapter. Let one place be the Swmmer-[ſland; having 


North latitude 32 degrees,2 5 minutes, and the other the Cape This example 
of good Hope, having 35 degrees of South latitude, and the likewiſe is the 


difference of longiende between them 90 degrees, nag 
4 and ſet out by 


The great circle between theſe two places is repreſented | | ſame let- 
upon the Aſtrolable, bythe arch Sf Y XK, which cuts the cs, 
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ſame degree of latitude at K in the South Hemiſphere, as 
it doth at S inthe North. So that I have theſe two places in 
this South Hemiſphere to draw my line by, vic. the place K, 
having South latitude 32 degrees, 25 minutes, diſtant 180 de- 
— grees of longitude; and the place X, having 35 degrees of 
South latitude, and having 90 degrees difference of longi- 
tude from K, as well as from 8, the whole being 180 degrees. 

Suppoſing therefore this to be the South Hemiſphere, prick 
down the point K therein according to bis longitude 180 
degrees, and according to his latitude 32 degrees, 25 mi- 
nates at K, likewiſe make a pricke for the Cape of good 

Hope according to its latitude 35 degrees, and longitude 
9o degrees at X, and ſo draw the line K XE, this line thus 
drawn , by theſe two points ſhall repreſent moſt part of the 
arch of the great circle between the two places deſired, as l 
ſhall make thus appear. 

/ Forfirſt, that part of the line from X to E ſhewes the la- 
titudes and longitudes of the arch, from X till you come with- 
in 20 degrees of the Equinoctiall, and if you extend the lines 
further, it may ſhew five to degrees of latitude. 

Secondly, if you cannot well extend your lines further, then 
draw the line f A, through the point or Pole A, parallel to 
the line X E, this ſhall ſhew you where this arch cuts the 
uy yo. viz. at f, being about 42 degrees of longitude 

rom S. | 
Note this wel, Thirdly, for the reſt of this arch in the Northerne Hemiſ- 
for this is che phere, the upper part of this line K X, from K to G,doth ſhew 
choiſe thing; it well enough according to the difference of longitude 


er _ and latitude if the degrees were numbred from K, that being 


the Equino- the oppoſite part of the arch required. But if you will have 
ctiall, and ſo it fall more neerer to the place S, then draw the line ES, 
paſſeth from through the point & parallell to K X E. Thea this line from 
4 he Sto E, will ſhew the Arch downward from the Sammer- 

Diete to ne lands toward the Equinoctiall, and the line E ſhewes the 


other. 


one Hemiſ- 


arch from the parts neer the Equinoctiall to the Cape of 
g02d Hope, as was deſired. . 
And as that part of the line K G, is the ſame in effect _ | 
S, 
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F 8, ſo the whole line ES IH is the ſame in effect with the 
line GK X E, the one being the oppoſite halfe of the Arch, 
to the other. So that if you had ſet off the latitude of the 
Cape 3; degrees at I, and drawa the line FSI H it would 
have given you the difference of longitudes and latitudes of 
thearch . the true places of them; but in that your 
Chart would help, ſo chat there is not much danger of miſta- 
King herein. | 
And thus you ſee bow this prageftion doth demonſtrate 
the arch of a great circle between aa to places however ſci - 
tuated upon the Globe, whereby you may more readily finde 
the longitudes and latitudes of che ſaid arch, then by any o- 
ther, which being knowa, you may make thereof, pricking the 
ſaid arch down upon your Sea - Chart, and fo ſteer your courſe 
as neer to it as you can, as Lſhewed in the fifth Chapter. 
There is alſo another good uſe of this projection by tan- 
& chat is,thac as it brings theſe arches into ſtraight lines, 
0 it ſhewes how theſe lines may be found out by the doctrine 
of right lined triangles. (And this will be far more eaſie to 
underſtand and practiſe then the Doctrine of Spherical! tri- 
angles) by which theſe things have been heitherto found out; 
which bad made this way of ſayling ſa difficult, that very few 
 hadattained to the knowledge thereof, or having known it 
not cared to uſe it becauſe of the trouble of calculation. But 
as this projection is more eaſie then any others, ſo I ſhall ſhew 
you a way of calculation, by the Dotrine of plaine triangles 
which ſhall be much, mote eaſie then any hitherto found out. 
That ſo if you thinke this Geometricall way doth not give you 
the longitudes und latitudes of the arch exactly enough; 
you may yet by the helpe of this, and a little calculation, fiod it 
out as exactly as yoo pleaſe. This; with all other propoſitions 
in 22 you ſhall find performed with much eaſe and 
in my Sea- maus Canon of Triangles ; which is as a 
ſecond port to this,, For as this performes them by Geome- 
try, that performes them by Arithmeticke, but in a new way 
far more eaſie for ptactice then ever yet was publiſhed, 
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a upon your Charts: yer becauſe it may be tome 
ele, if pan cen aker-you rumbe, to drew a 
de mmbe lie ſein every point: and beſides 


| rhe ſcale of theChart being ſomewhat ſrnall,you 


will be ſabje& to ſome miftake;in finding out the ſeveral points, 
& this miſtake — often tammirted may come to ſome con- 
ſiderable errour. Uinthis Chapter you, how you 
may increaſe your -ſeate, and by «ficelebehp6f your pen finde 
out "theſe points moſt exaly — — may ſet them down 
by the latitude, and their ing, Withour draw. 
ing of the Rumbe lines, — ht te pot 
Firſt, for the increafing of your ow /*which'i the chief 
pou whereon the certuluty of your reckoning will depend. 
In the figure — eek is the ſame with the plainchart 


— a perfett before) let euch ſide of the ſquare Ne — —— 5 


— one degree of lon . be fore we fup- 
— — dr eget gi eech deter by thi 
large Scale. means be divided into 106 v 1 — parts, a be 16 times 

greater ihen the ſcale of your chart, by v hich means you ſhall 
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may prick out. makintz the corner at A . 
the arch of the quadtunt B N 12 2455 D;whic 
— either we Ry Walch into the. — 

cir ters, it ro ber them 
2 D. Laſtiy, you muſt — 2 —.— 
Index which Rn be divided as the ade of 2 Quadrat is, in- 


to 


id ty PP i mt 2d: 21 12: 122 lou 3 t, 5 


: — 4 per feld account. 


| to to 100 equal parts. You may make this Index of a piece ofthin 
etter, if you get a piece of fine 


| and make a ual thereon, to 
Tides of che quadra , ro it to the —— A, 
i in the ſich, and vety plainly 


i ſhewed in many pro- 
ſhall onily them yo og how to uſe it in two very 
cons, So be on of which you may keep 


25 other your true reckoning by ob- 
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| Feel ail to be A, 9 here is under the firſt Me- 
1 the Egui noiall, and _— hath oo de- 
wei 2 en you ſail from 
"Fhis bla upon the : Rumbe from the e N byE,to 
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the diſtance of one Fuga or 100 parts; it is defired to know 
the latitude a of this place. Or rather how farre 
e will e from A, and likewiſe how farre it 
ly from 
0 Perform this ox any nate queſtion , * muſt” firſt 
- coplider which way yohr courſe is, in and lay xhe Hor to wo. 
| rat ſo that the ſides A Bor A D, — one of them — che ey ** ” 
: * repreſen: the Meridian; and the other the line ofEaſt or We 8 ene, — 
i in the example, the {de A B muſt 21 the Meridian, 
the li horne Inden 
umbe ive che arch, and find out the Hi ance you have 
upon the ſcale of your Inden. Now marke very well 
* —— diſtance prongs the ſcale ends, and what __ 
in this very point, and. if by your 
eye, you ance theſe Ce nn to the ſidgs of the quadrat, the fi- 
gures there, will ſhew you the Northing or Southing, Eaſting 
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o the ide AD, at thebottome, or BC at the top, will repre- 


ent the lines of eaſterly longitude or diſtance. Then. becauſe 


pour courſe is NE, vhich is the firſt rumbe from the North 
| ie ts N Meridian 
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Meridian Eaſtward,lay your horn Index upon the firſt rumbe 
from the line A B, which is the line A P. Then count your 
diſtance which is one degree or 100 parts upon your Index, 
and marke where this number ends, which is in the point P, 
where the ſine A P croſſeth the atch B P. This is the ex- 
act point where you are. Now if you trace the line P B that 
runs throngh this point to the Meridian line, you ſhall there 
finde that you are to the Northward of the place A g8 parts 
of a degree divided into 100 parts, likewiſe if you trace the 
line that runs through this point P tothe botrome or top of 
the quadrat, there you ſhall finde that you have altered your 
— parts and a half, 
ving thus found out the exact — Eaſting of How to ſer the 
— — — — of a- — — 
nother ſuppoſe this laſt ro be a plain Chart again, ha- E fing foun 
ving each 2 divided into 10 degrees as before, — if yon Chr —_ 
fer down this place by the firſt propoſition of the plain Chart, ; 
according to the latitude and longitude thus found out, viz. 
latitude o degrees 98 parts, & longitude oo degrees 19 parts 
and a halfe, you ſhall finde that its place will be cloſe by the 
corner A, at the figure 1. Likewiſe for your better proceeding 
afterwards, you may write down the longitude and latitude of 
this place 1, as you may ſee in the table following. 

No ſuppoſe that you alter your courſe at this place 1, and another ex- 
fail from hence N E, which is the ſecond rumbe from the ample in the- 
meridian one degree, or ioo parts more. Andit is deſired to ſame yoyages, 
know the longitude and latitude of this ſecond place. 

To know this lay the Index upon the ſecond rumbe from 
the meridian line A B, and count upon it your diſtance ſayled, 
which is 100 parts, and ohſerving well where this diſtance 
ends, which is where the line of the ſecond rumbe doth cut 
the arch B P,which is in the croſſe at 2: this is the point that 
ſhews you the difference of 4 & latitude of this place- 
from 1 laſt. Now by the linęs that pa ſſe through this croſle, 


von ſhall ſee the difference of latitude to be 92 parts, and the 
difference of —— to be 3 8 parts. Now if you would know 
e and latitude = this place „in reſpect. of — 

d. 3 b 


the true longi 


— _ 


Note this 
well. 
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firſt place A, that ſo you may ſetit down upon your chart;yon 


muſt add the Northing and Eaſting of both the places toge- 


ther thus. x 


From A to 1 N y E ioo parts is, North 98. EA,. 19 
From 1 f 2 N NV E ioo parts it, N. 92, E. 38 
The Summe of both is 50 


— 


LP 11 , 


'So that the latitude of this ſecond place is degree po parts of 


North latitude and o degrees 57 parts and a of longi- 
rude. And then ſetting it down according to che firſt propo- 
ſition, of the plain chart, youſnall finde this place to he at the 
figure 2 neer the corner KA. , n 

And thus you ſhall finde out the point of any place in your 
chart more certainly chen other ways it is poſſuble for you to 
do, and with leſſe trouble, as youmay ſee by the table follow- 
ing of the reſt of the places, 3 4 5 6 7 inthe chart. 

But here you muſt obſerve that as in theſe places where the 
latitude & longitude doth till increaſe, you make uſe of Ad- 
dition , ſo if your courſe lies ſo, that the longitude and lati · 
tude both decreaſeth, you muſt make uſe of SubſtraRion both 
in longitude end latitude. And ſomtimes the courſe may lye 
ſo, that the longitude may increaſe, and the latitude may de- 
creaſe, then ye muſt add the one, and ſubſſract the other. 
Your beſt ruſe to guide you in this, when to add and when to 
ſubſtract is to obſerve your courſe in general , which way it 
tends, which you may eaſily ſee by your Chart. 

As for example being come to the place 7 inthe chart,whoſe 
latitude is q'degrees, 57 parts, and — thereof is 4 
degrees, 57 parts, and from this place you fail 5'by.u, thatis, 
upon the firſt Rumbe from ihe Meridian co the Weſtward , 
100 parts, and it is deſired to'know what longitude nad lati- 
tude you ate then in. | | i 

To perform this, firſt you may ſee by your courſe jr 
ral, which is South · weſterly from the place 7, that both the 
longitude and latitude of the place you ſail to maſts nee de- 
creaſe , and thereforethe difference of longitude and latitude 
which you ſhal finde out by the Inſtrument, muſt ** 

e 


© a 


ba ig © 1 1Þ 


— — — 


ed from the longitude and latitade of the place 7, that ſo you 
may have the true longitude and latitude thereof New ba- 
ing conſideted this; by your quadrat you ſhall finde that the 
courſe being the firſt rumbe from the Meridian, and the di- 
ſlance being 100 parts, the difference of latitude will be 98 
parts, and the difference of longitude 19 parts and a half? chis. 
fubſtracted from the longitude and latitude of 7, ſhews the 
longitude and latitude of the place 8 where you are. 
The place 7 hath latitude 4 dep. 57 parts. long. 4 deg. 57 p. 
Subſt. the differ. of latirud.o 98 long. o 194 
Reſt for the place 8 latit. 3 59 long 4. 375 
Thus likewiſe you muſt do to finde the longitude of the o- 
ther places 9 10 11 12 13 A. And it will be a great help to 
direct you when to add, and when to ſubſtract, if you joyn 
four of theſe quadrats together, which you may very well do 


* A good way. 
for young be- 


5 ginners to a- 


if in a large ſheet of paper, you dra a large circle with your void miſtakes. 


compaſſes, and dividing it into four parts, make each of them 
like to this, and ſet the names of the points of the compaſſe 
to the rumbes, as in the figure of the compaſſe pag. 1 o. By this 
means without any trouble you ſhall plainly ſee the Eaſting 
and Weſtiog, the Northing and Southing of your courſe. 
But now for the better ſetting down of theſe diſtances, you How to ſet 


muſt divide your table into four columns, for the four princi- down theſe di. 


pal quartets, Eaft; Weſt; North, South, and ſet down therein ſtances in a. 
according to their titles, the Eating or Weſting,the Northing ble. 
or Southing of your courſe, which you finde by the Inſtru- 


ment, and chen incaftingup your accounts, you muſt add al- 


together that you finde under one columne, but if you have 
any femmes in contrary columns, as Eaſt and Weſt, or North 
and South, you muſt ſubſtract the ſumme of the Eaſt from 
the ſumme of the Weſt; and the ſumme of the North co- 
lumne from the famme of the South, ſo often as you would 

the longitude and latitude” of the place where you are, 
as you may ſee by this following table of all the voyage out- 


ward and hom 
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Courle. ditt. [Nor, Sow, aft well. Tar, Lo I 
74 25 
| .— 


d pa. d. pa. d. Cd. 2a. Id. pa. 
The place A o, 00,0, 00 
from A to r NZ 7, ooſo, 98 0,19 e, 9800, 19 

Compare 3 
this table from 1 to 2 N NE Ir, ooſo, 92 [9-3 I, 9010, 58 
and the from 2t03 NVEHLNI t, ooſo, 8 0, 55 2,73j1,13 


Chart wel [from 3 to 4 [NE 1, ooo, 71 0.71 3, 44|1, 84 
cagether. from 4 to | NE by E| 1,000, 56 o, 83 4, 00 2, 67 
from 5 to 6 EN E 1, ooſo, 388 [0,92 4.383,59 
from 6 to / EN |1, ooſo, 19 0, 98 4, 5714» 57 


from 7 to 8 [S N f, oo | [0,98 85 4.38 
from 8 to s [SSH [1,06 o, 92 o, 3802, 67,4, 00 
from 9 to 1008 ys 1, oo Jo, 83 „75/7, 84 1, 44 
frõ 10 to 11 SY 11,06 o 71 0, 7111, 132,73 
fro 11 to 12 , 56 0;83[0, 57|1,90 
fro 12 to 13 38 @,92|0, 19|o, 98 
ak ws hl 1,00] is o, 98 o, oo 1 


* | . hs [ 


Thus I hope you ſee by this table , how that by adding or 
ſubſtraQing, the Northing, Southing, Eaſting or Weſting, to, 
or from the Jongitude and latitude of the place before, you 
may ſtill finde out the longitude and the latitude of the place 
you are in, for the keeping of your dead reckoning, as exactly 
as need be required. | 
Now tbe other Propoſition which is. uſefull in the re- 
_ — —1 Qifying of your account, according to your obſervation is this. 
voinr of your By che rumbe and the difference of latitude , to finde the lou- 
— , by gitude of the place where you are, and the diſtance of this 
obſervation of place from the other. Now the way of working this Propoſi- 
the latitude. tion apon the quadrat is this, Firſt, you muſt ſuppoſe one of 
the ſides to be the meridian line, and the other to be the line 
of Eaſt or Weſt as before, then lay your Index tothe degree 
of the Rumbe, on which yon have ſailed , and keep it _ 
T 


r 1 


. \ — N * 
- ng Tr ve A 


- as aforeſaid. 
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TRI upon the Meridian line from A, the difference 
of latitude of this place you are in (according to your obſerva- 
tion) from the place you came laſt, and note where this num 
ber · ends, and marke well the line that is drawn from the place, 
and trace it to your Index, and this point where this line croſ- 
ſeth the Index, is the point where you are. Now if you count 
the parts upon your Index from A to'this point, ſo you ſhall 
ſee the true diſtance you have ſayled in that Rumbe. And if 
you trace thẽ᷑ line that runnes through this point to the line of 
longitude at the top or bottome of the Inſtrament , there you 
ſhall ſee the difference of your longitude, or rather how farre 
Eaſtward or Weſtward it is from the former place. 

Fot example, ſappoſe you ſayled from the place A. (whoſe 
longitude and latitude let be as before) N by E, chat is upon 
the firſtRumbe from the Meridian, ſo long, till by obſervation 
you found you had altered you latitude 98 parts of a degree 
divided'into 100 parti: and your deſire to know how far you 
have ſailed in che Rumbe'z and how far you are to the Eaſt- 
ward of the place A. | | | 

Firſt, lay your Index upon the line A P, which is the firſt 
Numbe from the Meridian, and keep it there, then count the 
difference of the latitude , which is 98 parts, in the meridian 
line from A to B; then marke the linethat is drawn from this 
part, and obſerve well where it eroſſeth the Index or Rumbe 
line, which is in the point P, and this is the very point where 
you ute; Now if you count the parta upon your Index from A 
to this point, you ſhall finde your diſtance failed to be 100 
parts or one degree And if you marke the line that runs 
through this point to the line of longitude, you ſhall there ſee 
the difference of longitude which is 19 parts and a half to the 
Eaſtwird from A, thus the propoſition it fully reſolved. 

But in this ptõpoſition you maſt take notice, that if you 


ſail upon ſeveral Ruthbes before you obſerve the latitude, 


then firſt you muſt find out the Rambe which lies from your 
firſt place, to the place where You areaccording to your dead 
reckbnivg ( as is ſhewed'in the Tixt propoſition of the Plane 
Chatt) and then laying your Index _ this Rumbe , worke 
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No that in orig of either di sheſe pt poſitions by the 
quadrat, if the diſtange or q ifferenoe of latitude be more then 
a degree or 100 parts, then you may firſt finde out hat be- 
longs to ne degree, and then what belongs to the odd parts, 
and adding them together, you may finde the truth as ex ct- 
ly as if your · Inſtrument wette large enough to ſhew both at 
once. But if your diſtance or difference or latitude be four or 
five degrees, you may then very well work the propoſition up- 
on your chart, without uſing the quadrat, and nted not fear 
errour, if you be any thing care full, and work. by a true ſcale 
of tumbes and equall parts. 

Hitherto I have ſhewed you how to worke theſe two pro- 
politions upon the plane chart, or in places neer the Equino- 
Ctial: But becaule the degrees of latitude in the true Sea-chart 
muſt not be all of one and the ſame ſength, therefore neither 
can the true latitude, nor-Jongitude of places be ſet down by 
one and the ſame ſcale of equal! parts. Therefore I ſhall now 
ſhew you, how when you have found out the Northing or 
Southing, Eaſting or Weſting of any place, as is before ſhew- 
ed by the quadrat, how you ſhall ſet it down in any latitude 
that it may ſhew the true longitude thereof. For you muſt: 
know, that though the Northing and Southing , doch. ſhew: 
the true difference of latitude in all latitudes: yet the Eaſting 
and Weſting found out by the quadrat, doth not ſhew the 
true difference of longitude in thoſe places, which are any 
thing diſlant from the EquinoRiall , 1ſhall therefore ſhew 
you how to performe thele two Propoſitions in all latitudes, 

For example, of the firſt Propoſition» Suppoſe you were at 
the place H, in the following figure, whoſe longitude is un- 
der the firſt Meridian, but it lies in 45 degrees of North lati- 
tude , and ſuppoſe you ſhould ſail from this place Ny Eto 
the diſtance of i oo parts, as before ſaid, and is deſired to 
finde the latitude and longitude of this place. 

Firſt, you muſt finde out the Nortbing and Eaſting by the 
quadrat as is before ſhewed · Now the Northing of this cqurſe 
being 98 parts, muſt be added to the latitude of the former 
place 45 degrees, ſo the latitude you are in will, be known « 
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de 45 de rees, 98 parts, then lay your Ruler to this latitude in 
— Ade uf 6 | draw a ſhort line 41, then con- 


ſider how much the Exſting of your place is, which in this ex - 


ample is 19 parts and 4 half,take this diſtance with your com- 
aſſes out of the ſcaleiof latitude, about the middle latitude 
tw een and then ſetting one foot of your 
compaſſes in the Mergdian of Hat a, with the other croſſe 
the line 441 at 1, and ſq you ſhall ſer down the place according 
toi i eh io do degrees; 28 parts from the 
Meridian of H, as you may ſee by the chart: and not 19 parts, 
and a hall, as before iti was under the Equinoctiall, or by the 
. Ma CE | 


* 


But yp chink this ſcale in theſides of your chart will be 


ſomewhat to ſmall to find out the difference of longitude ex- 
- aRly you HAJ havTrecourſe'to the Quadrant of latitudes, 
pag. 32, and thus help — ſelf. Suppoſe the whole ſide of the 
quadrant AB to ſtand but for one degree, ſo you ſhall have in 


A ſecond and 
bettet way, by 
the quadrant 
of Latitude, 
pace. 


a degree yoo very Eran then proceed thus in your 
work. Conſider the latitude of the two places and draw your 


line through the middle latitude between them, or lay a thred 
or ruler to it: then count the Eaſting or Weſting of your 
place inthe fide A B, hnd where it ends obſerve the line that 
runsfrom that place, here irerofferh-the line of the mid- 
dle | qv Then ſetting one foot of your compaſſes in this 
crofle, open the othei to the center A, and meafure this di- 
ſtance in the ſcale A B. ſo you ſhall have the true longitũde of 
the place. Mi 


Thus ir) this example, t ie middle latitude between the two 


places being 35 degrees, f parks, draw tfiẽ line A c D hy this 
latitude, and then coupiting the Eaſtin of chis courſe, which 


is 19 parts and a half ii thę fide A B,. the line 6c drawn from 


thence will croffe the former line of the middle latitude at 
c, then ſetting one foot in your compaſles in this point at c, & 
opening the other to the center A, this diſtance A meaſuted 
in the ſcale AB will ſhtw :8 parts which is the true difference 
of the longirude of the place i from the Meridian of H. And 
if thus you will make triall, you ſhall finde out the longitudes 
and laticudes of the other places, 2'3. 4.5,&c. as they are ſer 
down in the Table following. O 2 This 


) Lon. 
4. pa. d. pa. 
j The place H „oo jo, oo 
from H to 1 Nby E [1,00 o, 98 0, 19 43.28 O, 2810, 28 
from 1 co 2 NNE r, oo 5 6.38 46, 90ſo, 540 82 
from 2 to; {NE%jN| t, ooo, 8 , 55 47,7300, 821, 64 
from 3 to 4 NE 1, 0010, 71 9,71 48, 44 1, ©6| 2,70 
{from 4to 5 |NE EI, oc ſo, 56] , 83 49, 001, 24] 3, 94 
from 5to6;ENE 1, ooſe, 38 O, 92 49,381. 475,55 
6 00 7 Eby N 1,000, 19 o 98 47, 5711, 50 6, 85 
from 7 to 8 S t, oo o, 98 , 19,48, 59 o, 30.6, 55 
from 8 to g SS [1,00] - [0,92 , 38047, 670 575 
from to 10 S why $|1,00 O, 83 0, 55146, 84.0, 82 5, 16 
fro 10 to 11 SF [1,00 ©, 71 , 71046, 13/1, 02/4, 14 
fro 1 to 12|SFbyW| 1, 00 ©, 56 o, 83045, 57/1, 192,95 
fro 12 to 130 SM [1,00 o, 38 0, 92045, 1911, 31/1, 64 
frõ 13 to 14% l 1, oo 3 , 98[45,00] 1, 390, 23 
from 14 toH| Weſt. , 17 10,7145, ©e[o, 25/0, oo 


This table agrees with the former in moſt things, the chief Note the dif- 
difterence is in the N l , which muſt be thus found out. fe rence of this 
By the Eaſting or Weſting of your courſe, you muſt finde out — — 
the difference of the longitude therof according to the middle . 
latitude, and ſet it in the table under the laſt column, but one, 
noted thus (“) and this difference added or ſubſtracted as it 
ought to be in the laſt columne, ſhews the true longitude of 
the place where you are, This will be your beſt way to keep 
your dead reckoning. | þ 


No for the ſecoud propoſition, which voy the Rumbe, How to per- 


and the difference of latitude ; to finde the difference of lon- ſom the ſe- 
pirude, and the diſtance. To perform this, firſt knowing the dend Propo| 
atitudes of the two places, draw a line in Four Quadrant of - =" rad 
latitude, by the middle latitude of the two places. "Then | 
count the difference of the latitude in the ſcale of the qua- 

drant of latitude, A B, and where the number ends, draw or 


O 3 obſerve 


a 4 


* * 
—— 

. 
* 
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How to keep 4 perfelt account. 


| — diff. or, vom Eaſt, welt. Lat. T (*) Lon. 
| d pa. 22 d. p. d. p. d. pa. |d. 5a. d pa 

The place H 45, 00 o, oo 

from H to 1 NE 7700 0, 98 0, 19 45, 9$]0, 280, 28 
ifrom1ito2 [NNE 1, 000, 9 | o, 38 46, 9oſo, 540 82 
from 2 to; [VEHN t, ooſo, 8 o, 55 47.73 , 821,64 

from 3 to 4 [NE 11,000, 71 0,71 48, 44|1, 06 2,70 
from4to5s |NE by El 1,0c|o, 56 0, 83 49, 001, 24 7, 94 

fromsto6;ENE I, ooſo, 38 o 92 49,381, 415,35 
from 6 to 7 Eby N 1, 00 O, 19 0, 98 2 5711, 5©|6, 85 
from7to8 [S t, oo o, 98 , 19048, 59j0, 3006, 55 
from 8 to 9 SSN [1,00 ©, 92 9, 38147, 670, 57] 5, 98 
from 9 to 10|S by $| 1,00 o, 83 o, 55146, 8400, 825, 16 
frõ 10 to 111 SF , oo ©, 71 , 71046, 131, 024, 14 
fro 11 to 12|SFbyW| 1, oo ©, 56 , 83145, 5711, 192,95 
fro 12 to 130 C [1,00 o, 38 2, 92145, 1911, 31/1, 64: 
frö 13 to 14% byS Jr, oo] ſo, 19 o, 98045, 00/1, 39/0, 25 
[from 14toH| weft. Jer I I. 7 fiese, 15, of 


This table agrees with the former in moſt things , the chief Note the dif- 
difterence is in the longitude , which muſt be thus found out. fe rence of this 
By the Eaſting or Welling of your courſe, you muſt finde out 
the difference of the longitude therof according to the middle 


latitude, and ſet it in the table under the laſt column, but one, 
noted thus (*) and this difference added or ſubſtracted as it 
ought to be in the laſt columne, ſhews the true longitude of 
the place where you are. This will be your beſt way to keep 


your dead reckoning. 
No for the ſecou 


latitude, by the middle latitude of the two places. Then 
count the difference of the latitude in the ſcale of the qua- 


drant of latitude, A B, and where 


O 3 


the number ends, draw or 


obſerve 


Table from 
the former, 


d propoſition, which is by the Rumbe, How to per- 

and the difference of latitude ; to finde the difference of lon- ſom the ſe- 
itude, and the diſtance. To perform this, firſt knowing the 

— of the two places, draw a line in Four Quadrant of 


cond propoſte- 
tion in all la- 
titudes.. | 


Hoem t keep a per fell account. 


obſerve the line drawn from it, where it croſleth the line of 
the middle latitude , then raking this diſtance in your com- 
paſſes, meaſure it in the ſcale A B (increaſed if need be) then 
work with this number upon the quadrat as is ſhewed before 
pag- 97, as if this number were the true difference of latitude 
between the two places, ſo you ſhall finde out the true diffe- 

rence of longitude in degrees and parts. And for the true 

diſtance, if you obſerve the parts of the Index of the quadrat 

at "theſe points, and meaſure them in the line of the middle 

latitude, the line that runs from this point to the ſcale of, the 

quadrant, will ſhew the true diſtance. 

For example, let the place from which you ſail be H, in the 
latitude of 45 degrees, let the Rumbe you ſail upon be N byE 
and let the difference of latitude be 9 parts: and it is requi- 
red to finde the true difference of longitude, and the di- 
ſtance of this point. 

Firſt, in the quadrant of latitude, draw the line A Z, by the 
middle latitude of the two places; which is 45 degrees, 49 
parts, then in the ſcale of the quadrant A P (counting the 
whole ſcale or Radius for one degree ) reckoning the diffe- 
rence of latitude 98, and obſerve the parallel line that comes 
from this where it croſſeth the line of the middle latitude 
which is at Z. Then ſetting one foot of your compaſſes in 
this point Z, openthe other to the center A, and meaſure this 
diſtance in the ſcale A B lengthened, and you hall finde it to 
be 140 parts: thus the true difference of latitude 98 parts is 
inlarged to 140 parts, which is the proportion it ought to 
ha ve in this latitude. Then working with this difference of 
latirude inlarged upon the quadrat, as was ſhewed pag. 97 and 
100, firſt, for 100 parts, I finde the difference of longitude to 
be 20 parts, and the diſtance upon the Index is 10 parts, 
then likewiſe for the 40 parts; I finde the difference of 
lonꝑitude to be 8 parts, and the diſtance on the Index is al- 


tmoſt 41 parts, Theſe two ſummes added together makes 


the true difference of langitude to be 28 parts, and the di- 
ſtance 4 parts almoſt. Now, laſtly, this diſtance meaſured 
in the line of the middle latitude, in thequadrant of * 
0 III 


* 


* How to keep a perfect account. 


— 


will reach from A to D, and the line that runs from this place 
up to the ſcale A B ſhews the true diſtance ſailed, which is one 
degree or 100 parts. | * 

Thus having found out by obſervation at any time the true 
latitude of the place where you are, if it ſhall differ from your 
latitude by dead reckoning, you may finde exactly in what 
point you are in reſpect of the longitude as well as the lati- 


tude, And though ſome of theſe things may ſeeme at the firſt _ 


a little difficult; yet if you conſider well, all that hath 
bin ſaid before, and ſo underſtand the firſt principles of 
the Worke , you ſhall finde, that a little practi- 
ſing of theſe queſtions, and ſome ſuch like, 
which you may propoſe to your 
ſelfe > will make all very 
plain and eaſie. 
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ER RAT A. 


Pag. 2.1. 2. for E read K, pag. 3. l. 6. for PA is, read is 
PA, p. 25. l. 25. for for, read from, p. 26. I. 16. for 555 
read 75. p. 28. |. 4. read if you know, p. 28. I. 11. read, at 
two, p. 32, l. 8. for part A C, read part A E, p. 35 in the 
Table of the Meridian line for 31. d. read 32. 63. pag. 39. 
1 10. for line read like, p. 40. l. 27. read whereas there. 
p- 43+1. 17. for a2 read 2, pag. 49. |. 5. read places as theſe 
I. 16.553, pag. 55. Ia the Table the deg. ſnould begin thas. 
300. 305. 310. p. 64. J. 29. read 4. deg. 235 p. 65. I. 25. for 
long read lone Iſland. p. 68. 1. 23. for 20. read 36. deg. line 
24+ for 20. read 40, deg, p.74. I. 30. read other foot. line 


1:13. read, make uſe thereof. 


taſt, for 4 read 45. deg. p. 83-1. 14. read, thearches. p 89. . 
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The names of ſuch Books as are Prin- 


ted and ſold by George Hurlocł, at Mag nne 
hurch corner, 


H. Seaman Kalendar. 
The enemie of Idleneſſe, teat hing bow do endite Epiſtles 
And Letters in 4 Books, 8˙. 
Normans Art ef Tens, or Decimail Arithme- 
tick, 4. 

Safeguard of Saylert, or great Rutter, L Robert Norman. 

A Table of Gauging al manntr of Peſſel: , by Joha Good- 
win, 8“. 

Path way to perfect ſayling, by Richard Polter, 4*. 

Piriſcus bis Deftrine of Triangles, with a Canon of natural 
Sines, Tangents, aud Secants. : 

Norwood's Dectrine of T riangles, with ——— 

Norwood's Epitomie, appl ed to plain and Mercators ſayling. 

Norwood's Sea- man Prattice. be 

T he Navigator, by Captaia Charles Saltonſtall , 4*. 

Dary's deſcription and wſe of a Wniverſall Quadrant , 8*. 

Sea-mans Dictionary or the Demonſtration of al tie parts 
and things belonging to a Ship: Together with an Explanation"of aft 
the termes and phraſes uſed in the praſt ĩqus part of Navigation, by 
Sir Henry Manwayring, 4*. 

Mathematicall Inſtitution , ſbewing the Conſtruttion and uſe 
of th: Naturall and Artificial Sines, Tangents and Secants, in 
Deciqall Numbers avd alſo of the table of Logarithmes , in the 
general ſolution of any Triangle, whether plaine or Sphericall , 
and the application in Aſtronomy, Dialling, end Navigation, by 


John Newton, 12%. _-J7 | 
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